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PREFACE TO THE FOURTH EDITION 

The fact th'it the third edition has been exhausted ^Mthin tv o j ears and 
there is a demand for the prc'^cnt edition should scr\e as a proof of the 
u'^efulness of the book 

The present fourth edition has been rev ised Certain material has been 
eliminated and other material added Tlic type has been entirelj re«el and 
the bibliograpb} set in smaller ty pe 

The author takes this opportunitj to express his deep appreciation to 
manj readers for kind expressions about the book He also visIies to ox 
press his thanks to the publisher, IMr Charles C Thomas, for his readiness 
to carry out the author a vishcsin the preparation of the book 

It IS to be hoped that the present fourth edition vill receive the sane 
kind reception that has been accorded preceding issues 

JULIUS L SPIVACK 
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This book IS an outgrow th of lectures on Opcrativ e Surgerj as delu ercd 
by us for manj jears to our students, both undergraduate and post- 
graduate 

No apologj IS needed for nritmg a book on Surgical Technic The great 
number of books on surger) usuallj deal with *S\hat to do,” and a cry httle 
emphasis is made as to “how to do,” probablj because it is taken for 
granted that the reader knows *l»ow to do it,” which knowledge ho ac- 
quired m the time of apprenticeship We do not consider for a moment that 
this book can replace apprenticeship On the contrary, we believe that a 
book of this Ijiie can render the most ‘'crvicc while the beginner is studjung 
the technic of operations on cadav ers, livung animals, or b j actual assistant- 
ship For this reason, we believe this book to be useful for medical students 
w hile the} studj operativ e tcchmc on cadav ers and on hv mg animals, just 
as well as for a busy practicing surgeon who vrishes to review in detail the 
technic of the operation lie is going to perform 

The subject is presented in a didactic manner At the beginmng simple 
procedures arc presented with numerous pictures, farther on, more com- 
plicated operations are described, and only such pictures are added which 
enable the reader to grasp at once the correct sequence of the stops of the 
operation under discussion 

In manj chapters a brief historical review of the evolution of the opera- 
tion IS given This makes it possible for one to study the mistakes made by 
our predecessors, thus enabling us to learn how to ov creome them AMiore 
ever possible, we have mentioned the name of the originator of the opera- 
tion, and have tried as well as we could to establish the pnontj of the man 
who described this or the other method More than one technic for each 
type of operation is described for the reason that we believe that the sur- 
geon should be familiar w ith more than one method, so that he can choose 
the type of technie suitable for llie particular occasion 

In the title of many operations wc have retained tlie name of the 
originator, although the text wc have used may deviate in some details 
from the text as written bj the originator of the method, and may include 
some improvements made later bj someone else 

Our desire to present onlj modern methods of operative treatment did 
not prevent us from describing some appliances which are seldom used now , 
such as the Murphy button The reason for this is, that still under defimte 
circumstances some surgeons are using the button ev en today, and another 
reason is that many times we have been requested by postgraduate stu- 
dents to demonstrate its use However, describing its use in detail, we 
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emphasize our belief that suture methods should be given preference to all 
other methods in which mechanical appliances are used. 

The bibliography contains not only references to recent work published, 
but also “old” literary work. The reason for this is evident. We arc giving 
first of all the references to tlie original work of the authors who laid the 
foundation for this or the other operation. The bibliography does not refer 
only to subjects dealing with the technic; it refers also to all other subjects 
discussed in the book, such as anatomy, indications, dangers connected 
with the execution of the operation, etc. 

To Dr. W. A. Newman Borland, of Chicago, we wish to express our 
deep appreciation for his invaluable suggestions and wise counsel. 

To Dr. Karl A. Meyer, of Chicago, we wish to express our thanks for 
the kindly interest shown throughout the preparation of the book. 

The illustrations are, with few exceptions, original. The pictures have 
been drawn by Miss A. Bartcnbach, the medical artist of Cook County 
Hospital, Miss F. Foy and Messrs. G. Dalstrom, G. Orloff, and G. Vollum. 
Wo wish to express our thanks to them for their excellent and painstaking 
work. 

JULIUS L. SPIVACK. 

Chicago, Illinois 
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PART I 

CHAPTER I 

GENERAL SURGICAL TECHNIC IN THE ABDOMINAL CAVITY 

GENERAL CONSIDERATIONS PERTAINING TO 
ABDOMINAL SURGER\ 

Every operation, no matter how complicated and extensn e, consists of 
a combination of tvo simple procedures, namely, diMsion and union nf 
tissues 

In order to perform a satisfactory operation, from the technical point 
of vien, several factors have to be taken into consideration 

1 Tho tissues should not be mutilated and should be bandied very 
gently 

This can be accomplished bj using sharp knives or scissors and by not 
mauling the tissues 

2 The bleeding vessels should be grasped with as little of the sur- 
rounding tissues as possible 

3 Constant practice by the surgeon of the different essential elements 
of the operative technic, such as suturing and tying knots 

There is hardly any profession m which manual dexterity is of impor 
tance in w hich its members engage m the dev elopment of their techmcal 
jsijJi ss!itt}ess does cf'en the bvsysvrgcon 

4 Each step of the operation should be familiar to the surgeon before 
he starts any operation 

He should never start an operation that he has never performed before 
unless he has done it on a cadaver and on living animals 

5 Time element is of no great importance provided that it does net 
overstep a reasonable limit 

For the av erago major operation 45 minutes up to 1 hour is good time 
(including opemng and closure of the abdomen) Of course, the appendec- 
tomy should not take one hour, and certainly one is allow ed more than one 
hour for a gastrectomy The length of the operation does not depend so 
much on quick mov ements as it does on standardized technic The surgeon 
should learn to make each movement accomplish a defimte purpose 
3 



•1 THE SURGICAL TECHNIC OT ABDOMINAL OPERATIONS 

G. The operative field should always be well exposed and accessible. 

This means that it should bo brought as close to the surface of the skin 
as is possible and be well illuminated. This simplifies the performance of 
the operation. 

7. All bleeding points must be controlled. 

8. Bead spaces must be avoided. 

9. The surgeon should not change the posture of his body. He should 
not lean over the patient’s body, compressing the latter’s chest. He should 
not push his assist.anfa aside or obscure the operative field from his as- 
sistants. All these things can be accomplished either by changing hands 
(wliich means that if the surgeon cannot accompli.sh a movement with his 
right hand, then he should use the left hand instead and vice versa) or 
instruments (scissors instead of knife and vice versa). 

LJGATVJIES AND HVTV7li:3 

Suture-material is used for the approximation of the edges of incised 
tissues and for the ligation of blood-vessels. If it is used for ligation of 
blood-vessels It is called a ligature, and if for holding the approximated 
tissues together, it is called a suture. 

Historical 

Ligatures and 8uture.s have been known from remote antiquity. In the 
Edwin Smith PapjTUs, written about 4,000 j'cars ogo, vc learn that the 
surgeons of Egiq^t were accustomed to close opened wounds by adhesive 
plaster made from strips of linen, and reinforced by sutures. 

Susruta (GOO B. C.), who is considered the father of Hindu surgery and 
who is the author of Sarahibl, taught clo.^ure of the open abdomen with 
sutures, and as suture-material used cotton, strips of leather, plaited horse- 
hair or animal sinews. 

Archigenes of Apamea, a great Syrian surgeon who lived about 100 
A. D., taught ligation of the large blood-vessels before amputating the 
extremity. From the witings of Celsus and Galen we learn that they knew 
well the usage of ligatures and sutures. 

In the Medieval Period, Rhazes, the great Arabian surgeon of Bagdad 
(860-932), was the first who sutured the open abdomen with harp-strings 
which were made from the twisted intestine of the sheep. 

In the time of the Renaissance, Guglielmo di Salicetti, the surgeon who 
introduced the “glover suture” in intestinal surgerj', knew the comparative 
merits of silk and waxed linen thread as material for the ligation of blood- 
vessels. 

Leonardo Bertapaglia (XV Century), of the School of Padua, taught 
isolation of blood-vessels before their ligation, instead of ligating them ‘ ‘en 
masse,” as was customary at that time. 
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However, the ancient and medieval surgeons preferred the cautery and 
boiling oil to hgatures as hemostatics, and strips of adhesive plaster to 
sutures as suture-material 

The credit for reviving the interest in ligatures belongs to the great 
French surgeon-barber, AmbroisePar6 (1509-1590), formerly prosector for 
the great anatomist Sylvius, and later court surgeon to the French Kings 
— Frances II and Charles IX The hgature nas more extensively used in 
Continental Uurope, in England it was not much in use until the begmmng 
of the nineteenth century To Mr Sharpe, of Guy’s Hospital in London, 
belongs the credit of popularizing its usage m England 

Suture material for sutunng of m ounds eame into use much later than 
the use of hgatures, in fact not until the first half of the nineteenth centurj 
Up to the first quarter of this century, surgeons used strips of adhesive 
plaster for the closure of iv ounds, oven of the opened abdomen 

All auture-material can be divided into two large classes 
A Absorbable sutures; 

B Non-absorbable sutures 

A Absorbable sutures — These are so named because when left m the 
tissues of the body for a short time (1 to 4 weeks) they are dissolved They 
are all of animal origin They are made from the tendons of different 
animals, such as the kangaroo, or rat, from the aorta of the ox, from the 
intestinal wall of sheep, etc 

Catgut actually replaced all other kinds of absorbable suture It is 
made from the submucous layer of the intestinal u all of the sheep 

Catgut occurs in different foims, depending on the method of ifs 
preparation and of the component parts of the cheraicals by which it is 
treated It is prepared in different sizes Each size has a definite diameter 
and IS three one-thousandths of an inch (0 07(i2 mm ) larger, than the next 
smaller one Thus, the size of catgut is standardized as follow s 

For number 000 — the size is 0 2286 mm (mne one-thousandths of one 
inch) 

For number 00 — the size is 0 3048 mm (twelve one-thousandths of one 
inch) 

For number 0 — the size is 0 3810 mm (fifteen one-thousandths of one 
inch) 

For number 1 — the size is 0 4572 mm (eighteen one-thousandths of one 
inch) 

Catgut IS manulactured m sizes 000-00 0 1-2-3-4 5 6-7, the sizes most 
commonl> used are 00 0-1-2-3 

Depending on the method of chemical treatment, catgut is subdivided 
into 

a Plain catgut This is catgut which has not been treated with any 
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reagent that -would in any w'ay increase its ability to resist absorption. 

b. Chromic catgut. This is plain catgut suture which has been treated 
by chromium trioxidc. The object of chromicizing catgut is to render it 
more resistant to tissue fluids and thus delay its absorption. It is customary 
to name chromic catgut as “ten-day,” “twenty-day,” or "forty-day” — the 
number of days designating the length of time which is necessary for the 
catgut to be absorbed in a normal striate muscular tissue. 

c. Iodine catgut. This is catgut which has been immersed in a solution 
of iodine and iodide of potassium. The object of using iodine catgut is to 
have a suture-material which exerts a local germicidal action in the tissues 
and thus prevents the suture from bacterial invasion, which would hasten 
absorption of the catgut and also delay the healing process. 

d. lodochromic catgut. This is plain catgut which has been treated with 
a solution of iodine, potassium iodide, and potassium dichromate. 

e. Silverized catgut. This is plain catgut which has been treated with 
silver, which increases its strength and delays its absorption. 

The length of time that is needed for the absorption of catgut depends 
on numerous conditions: it is absorbed more rapidly in infected than in 
healthy tissues. Tlie absorption period varies in relation to its size, to the 
morphological tj-pe of tissue in whicli it is buried (peritoneum, muscle, 
fascia) and to the degree of impregnation with chromium salts. 

The tensile strength of catgut depends on its size and whether it is 
plain or chromicized. It slightly differs with the method of preparation, and 
for this reason slightly differs with each manufacturer. 

The strength of plain catgut is approximately as follows: 

For size 000 — 3 lbs. is the breaking point. 


For size 

00— 4 lbs. " 


" 

” 

For size 

0— 7 lbs. ” 




For size 

1—10 lbs. ” 



* 

For size 

2—14 lbs. ” 



” 

For size 

3—19 lbs. " 




For size 

4—21 lbs. " 


” 



Kangaroo tendon is obtained from the tail of a kangaroo; it is very- 
strong; the fine size has a tensile strength of about 27 pounds; the medium 
size about 38 pounds; and the coarse about 60 pounds. It absorbs very 
slowly. It was used quite extensively in former years for the repair of 
hernias, but is not used much today in abdominal surgery. 

Recently other varieties of soluble suture-material have been intro- 
duced by different surgeons. Although we give a brief description of them, 
we believe that their value is not sufficiently established yet and a more 
prolonged study of them is necessary. 

Camofil is a soluble suture-material prepared by Bost from the muscles 
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of a horse This suture is even, wiry and flexible Its tensile strength is 
great a strand of 0 5 mm m diameter withstands a tension of 3 3 lbs (1 5 
kg ) and a strand of 0 8 mm in diameter withstands a tension of 24 2 lbs 
(11 kg ) It maybe subjected to unhmitedsteribzation without impairment 
of its properties It absorbs well and it does not produce anaphylaxis, 
except in sensitized animals 

Nerves as suture material were introduced by Preobrazensky The 
nerves are treated with 20 per cent acetic acid, twnsted, dried and steri- 
lized m 2 per cent brilhant green Absorption takes place in 12 to 14 days 
It is used for intestinal suturing 

To the soluble sutures belong also different tj'pes of ^‘living sutures,” 
that IS, strips of aponeurosis or tendons which are still connected with the 
mother tissue and used for suturing purposes As examples of this type of 
suture we may mention repair of herma by strips of the aponeurosis of the 
external oblique muscle, fixation of the stomach to the anterior abdominal 
w all by the round ligament of the liver, fixation of the utenis to the anterior 
abdominal w all bj the round ligaments of the utenis, etc 

B Kon-absorbable sutures — Non-absorbable sutures are those which 
do not dissolve when left m the body, they stay indefinitely They are 
either of 

1 Inorganic nature — metallic sutures 

Metallic sutures w ere used extensively m the pre antiseptic days, later, 
thej were nearly discarded However, recently interest in them has been 
revived, and they are now used by some surgeons in nearly all countries 
They have defimte advantages and disadvantages over other types of 
sutures The ad\ antages are that the abdominal w all can be closed very 
rapidly, the wires may be loosened if they constrict the w all too much, and 
are reapplied without destroying the action of the individual suture The 
dl3ad^ antages of metallic sutures are that occasionally the patients com- 
plain of pain until the sutures are removed, occasionally the metallic 
sutures cut through the skin, thus leaving scars 

a Gold, in the form of wares On account of the high cost they w ere 
used very httle and now not at all 

b Silver, in the form of silver wire, is now seldom used in abdominal 
surgery In pre-antiseptic daj s it w as used quite extensively It finds its ap- 
phcation even now in orthopedic surgery 

c Combination of different metals (Alloys) Ivlichel clips are used for 
closure of the skin of the abdomen , the Murphy button is occaaonally used 
for anastomosis of two hollow viscera 

Stainless steel wire was recommended by W Babcock for closure of 
the skin and also as tension sutures Acconlmg to him, the steel wire is 
less brittle than silver or bronze wire and is strong, smooth, non irritating 
and inexpensive 
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Nickeline is an alloy which was introduced by Minine. It is used chiefly 
ill gynecological operatiohs and for the closure of the abdominal wall. 

2. Organic of vegetable nature.-r— Linen is used now quite extensively. 
In the form of the Pagenstecher celluloid thread, it is an excellent suture- 
material. It is much stronger than silk of the same diameter and for this 
reason it can be used in smaller sizes. It is easily disinfected by boiling, 
and it is much cheaper. 

In recent years cotton has become a widely used suture material. 
Thousands of cases have been reported where it has been used for varied 
operations with gratifying results. The cotton possesses pliability, ade- 
quate tensile strength, and stability on exposure to heat and moisture. It 
produces less tissue reaction than silk, linen or catgut. 

Three sizes of .spool cotton are adequate: size No. GO for ligature of small 
vessels and for suture of wounds where the cosmetic result is important; 
size No. 40 for closure of peritoneum, suture of gastro-intestinal tract, 
subcutaneous suture and skin; size No. 20 for suture of fascia and ligation 
of large vessels. 

Most of the surgeons using cotton recommend the use of interrupted 
sutures, althougli some use continuous sutures for the peritoneum and 
skin, and interrupted for tlie rest. 

It has been shown that wounds closed with spool cotton have less in- 
duration, edema and tenderness as compared with wounds closed with 
other suture material. 

3. Organic of animal nature. 

a. Silk, braided or twisted. This is strong, particularly the braided 
variety. It is easily sterilized. It is pliable, does not swell when placed in 
the tissues, and does not irritate them; it is easy to tie; the knots are tight 
and have little tendency to slip. However, its capillarity makes silk un- 
suitable for skin closure, since it may act as a wick to carry infection into 
the deeper tissues. 

b. Silkworm gut is prepared from the silk-forming glands of the silk- 
worm. It is easily sterilized by boiling, which softens it and renders the 
tying easy. It is best used for tension-sutures. It should never be used as a 
buried suture. 

c. Horsehair is obtained from the tail of a horse. It is light and flexible 
but has great capillarity. It is very breakable, so that it will not stand much 
tension. For this reason, it is advisable to use it only for skin-suturing in 
cases in which silkworm-gut tension-sutures are also placed, so that the 
horsehair is holding only the edges of the skin-wound in approximation. 
In tying them no great force should be employed, since they will break if 
the pulling force exceeds IJ lbs. It should be kept in mind that horsehair 
requires a thorough sterilization on account of a possibility of the presence 
in it of the resistant ActinobadUus mallei. 



LIGATURES AND SUTURES 


d. Dermal is made of pure silk threads carefully spun from selected 
silk-fibers and fimslied by speuml processes Deniial is characterized by a 
greater tensile strength than horsehair It can be boiled for sterilization 
purposes It is ice as strong as horsehair of the same diameter, and for 
this reason is preferable to horsehair for suturing of the skin 

e Kal-dermic is used for skin and tension-sutures It is a silk thread 
\>hich has been subjected to special treatment by chemicals to render it 
resistant to the action of the body fluids and to capillary action This 
suture IS strong, flexible and non-imtiting 

Selection of suture-material 

In selecting the suture material, the surgeon is guided by several eon 
siderations The suture material should be easily sterilized, and tv hilc being 
stenhzed it should not lose its properties, such as tensile strength, it should 
be pliable, it should be of sufficient tensile strength to hold the tissues to 
gethcr until umon takes place, it should not be bulky, it should become 
absorbed as soon as the need for it has passed There is not a single type 
of suture-material ■uhich satisflcsall these requirements, and for this reason 
it 18 extremely difficult to decide — uhich material should be gi\cn prefer- 
ence — absorbable or non-absorbable 

The advantage of catgut (soluble inatenal) is in its absorbability The 
disadvantage of it is that it is difficult to sterilize it, cases have been re- 
ported of severe nound infection, such as tetanus or gas bacillus infection 
i\hich could be traced to contaminated catgut OccasionoDy, there is se\ ere 
irritation of the tissues by the chemicals used for stenUzation of catgut 
Cases have been reported of allergic action of catgut in susceptible patients 
This action has been mamtested by diflereul clinical symptomocomplexes, 
such as asthma, or by a \ery quick absorption of the catgut before umon 
of the tissues has taken place, Tvith ensuing e\’isceration of the abdominal 
contents after laparotomy The advantages of insoluble material are * it 
can be easily sterilized bj boiling, its tensile strength is greater than that 
of a corresponding thread of soluble material, it is more pliable, the knots 
are less bulky 

The disadvantage of insoluble material is that it remains in the tissues 
as a foreign body In many cases this is of no importance, houever, oc- 
casionally it irritates the ti«!sues and if the n ound becomes infected, the 
insoluble material may become infected, harbors the micro organisms and 
becomes tlie mam cause u hich u ill prevent the heahng of the ound 

The majority of surgeons prefer to use absorbable suture-matcnal 
However, quite recently several articles appeared from different cUmes m 
which the authors ha\e been ad\ocating the use of non absorbable suture 
material 

In our work we use soluble matenal (plam and chromic catgut) for 
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suturing the abdominal wall and tying even the largest blood vessels, and 
also in all gastro-intestinal work when suturing the mucosa only, or when 
making over-and-over sutures in which all the layers of the gastric or in- 
testinal wall are included. 

We use non-absorbable material in suturing the serosa or sero- 
muscular layer of the gastro-intestinal tract, in which case we use the 
Pagenstecher celluloid linen-thread. The skin should be sutured by non- 
absorbable material, because skin-sutures cannot be safely removed before 
from 7 to 9 days. Absorbable suturo-matcrial when placed in the skin begins 
to deteriorate before the 7 to 9 days; therefore it contaminates the wound. 
For skin-suturing, we use horsehair, dermal, or Michel clips. 

NEEDLES 

In suturing the anterior abdominal wall, we use both straight and 
cur\'ed needles. For suturing the peritoneum, transversalis fascia and 
muscles, wo use round curved needles; for suturing the fascia, sharp curved 
needles; for sewing the skin, sharp curved or sharp straight needles. 

In sewing the gastro-intestinal tract, we use straight or curved round 
needles. The essential thing is that the point of the needle should be round; 
if it is sharp it will cut the tissues. For most purposes, the straight round 
needles will serve ; only in some particular cases, when it is necessary to 
work deeply, curved needles will be more convenient. When working with 
straight needles, it is not necessary to use a needle-holder; when working 
with cuiwed needles, we may or may not u.sc a needle-holder. The w'ork 
without a needle-holder is more precise because the surgeon can feel exactly 
how deep he is going into the tissues. Usually, surgeons working with 
curved needles use a needle-holder, but some use their fingers instead. 

ICNOTS 

The follownng are the knots which are most commonlyused insurgery: 

1. Square knot (Reef knot. Sailor’s knot) (Fig. 1, a). 

This can be recognized from other types of knots by having one vertical 
limb of the loop pass in front of and the other vertical limb behind the 
horizontal limbs. This knot is the most reliable; there is no tendency to 
untie; it resists pressure from inside more than any other knot (with the 
exception of the surgical knot); however, before it is completed, namely 
after only the first “half-hitch" is made, it may occasionally slip; for this 
reason, when working deeply in the abdominal cavity, and especially if 
the field is not entirely risible, it may be necessary to make a: 

2. Surgeon’s knot (Surgical knot) (Fig. 1, c). 

This knot differs from the previous one in this respect only — that when 
the first half-hitch is made, the ends are not pushed away from each other, 
but another half-hitch is made in the same direction. Then the ends of the 
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thread are pushed a^ay from each other. This constitutes the first half of 
the surgeon’s knot. The second half of the knot is made by turning the 
ends in the opposite direction so as to make it a square knot. The details 
of how to make this knot wiU be ^vea below. This knot has only one ad- 



Fio 1. a — Square knot, b — Granny knot, e — Surgieal knot, d — Slip knot. 

vantage over the square knot, namely, that it docs not slip a« ay before it 
is completed. Hovever, it does not constrict the tissues tighter than a 
square knot. Its disadvantage is that it is more bulky. In former days it 
nas considered an excellent knot for ligation of blood-vessels. Now, this 
knot is very seldom used, and even in ligation of large arteries, it is not used 
very much. Its usefulness now is only in cases when a blood-vessel has to 
be tied deep in the field, when even the point of ligation is not well seen. 
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3. Granny knot (Pig. 1, b). 

In tins knot, cacli of tlie vertical limbs passe? in front of one of the 
horizontal limbs and behind the other horizontal limb. This knot is only 
a little less dependable than the square knot. Its resistance to pressure from 




Fig. 2. Making tlie first turn of a square or granny knot; the uidex finger is witliin and the 
thumb outside the loop. 

within the loop is somewhat less than in the case of the square knot; how- 
ever, the ends can be more easily untied than can the square knot, probably 
because they are not bent so sharply back upon themselves in the same 
plane as they are in a square knot. For this reason, if a large arterj' is tied, 
it is best to do it by a square knot, and if a granny knot is employed, then 
it is advisable always to make the third “half-hitch” in the same direction. 
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4 Slip knot (Tig 1, d) 

This IS produced by pulling tightly on one end of the thread, ^^hlle 
making a loop ^vith the other end around the taut end as around an axis, 
and failing to cross the ends in the opposite direction v/hen each half-hitch 



Fiq 3 Making the Gret turn of a square or granny knot the thumb is turned 
upward and lies tn the loop 

of the knot is made It is a very unreUable knot It is surpnsingly easily 
produced ^hen the operator makes, as he thinks “a one finger granny 
knot ” Even if the surgeon adds the third and fourth ‘ half-hitch” m the 
same way, it mil not strengthen the knot This can be easily \erified bj 
making the half-hitches around an arterj forceps and later opening the 
jav.s In the case of the square and granny knots, the operator mil be 
unable to separate the blades from each other 
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THE TECHNIC OF TYING KNOTS WITH TWO HANDS 
Square knot. 

In order to make a square knot with both hands, the short end of the 
thread is held in the right hand between the thumb and the forefinger and 
the long end in the left hand between the thumb and the forefinger; tlie 



Fic. 4. Making the first turn of ft square or granny knot; the short end of the thread is laid 
on the thumb of the left hand. 

short end is placed beneath the long end and bo directed that it will cross 
the long end at the point where the thumb and index-finger of the left hand 
are situated. With the index-finger and the thumb of the left hand the two 
threads are grasped at the point of their intersection, so that the index- 
finger will be within the loop and Uie thumb outside the loop (Fig. 2) ; 
the thumb is then turned upward so that it ^nll be in the loop (Fig. 3). 
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With the right hand the short end of Uie thread is laid on the thumb of 
the left hand (Fig 4) and is compressed with the index finger of the left 
hand The mdex-finger of the left hand is turned downward, it will then 
push out of the loop the thumb and the short end of the thread which is 
resting upon it (Fig 5) This will complete the first “half hitch” of the 



Fio S Mating the first turn of a square or granny knot the index finger pushes the thread 
out of the loop 

knot (Fig C) In order to make another "half-hitch” of the square knot, the 
long end of the thread is held in the left palm and put on the stretch, the 
dorsum of the first phalanx of the left thumb mo-v os proximally behind the 
thread (Fig 7), with the index finger of the left hand the short end is 
moved until it crosses the long end and rests on the proximal phalanx of the 
loftthumb (Fig 7) Then the left mdex-finger will be inside the loop and the 
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left thumb outside (Fig. 7); with the left thumb the point of intersection of 
boll\ ends is gras]>cd (Fig, 7, insert), jind this thumb moves inside the loop 
(Fig. 8). The short end is then caught by the right hand (Fig. 8), and the 
second “half-hitch” is tliiis completed (Fig. 8, insert). 



Pro. 6. Making the first turn of a square or gronny knot; the first turn is completed hy drawing 
the ends ol the thread apart. 


Surgical Knot. 

The surgical knot consists ol two turns iu the first "half-bitoli/ and 
another “half-hitch” consisting of one turn is made in the opposite direc- 
tion. 

Granny Knot. 

This is made in the following way: The first “half-hitch” is done 
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exactly as in the first half of a square knot (Figs 2 to 6), this is repeated 
for the second half 

TYING THE KNOTS WITH ONE HAND 

Square Knot 

The short end of the thread is grasped between the terminal phalanx 
of the left index finger and the thumb about four inches from its end, so 



Fiu 7 Mak ng tbe second turn of a squuru knot 

that it rests on the palmar surfaces of the second phalanges of the middle 
and fourth fingers while the end of the thread hangs down between the 
fourth and the fifth fingers (Fig 9) [The left hand ism & position midnaj 
between pronation and supination] The long end of the thread, which is 
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held between the thumb and index 'finger of the right hand is brought 
beneath the ulnar surface of the second phalanx of the fourth finger of the 
left hand, so that both ends of the thread touch each other, thus forming a 



loop; the middle and the fourth fingers are inside of this loop (Fig. 9). The 
terminal phalanx of the fourth finger of the left hand is then bent to such 
an extent that the short end of the thread rests on the dorsal surface of the 
first phalanx of tlie fourth finger. As a matter of fact, the short end of the 
thread lies now between the dorsal surface of the terminal phalanx of the 
fourth finger and the volar surface of the terminal phalanx of the third 
finger. This short end is now grasped by these two phalanges (Fig. 10) and 
is carried through the loop (Fig. 11). This will complete the first half of the 
square knot. The second half of the knot is done in the following manner: 
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The short end of the thread is grasped bet\\ een the thumb and the index 
finger of the left hand and put on the stretch, the third and the fourth 
fingers of the left hand are held together, the ulnar side of the fourth 
finger of the left hand is placed upon the short end of the stretched thread, 
so that these t-n o fingers are m a position midw ay betn cen pronation and 



1 

Fig 0 Ooc hand knot Starting the first turn of a square or granny knot 


supination The long end of the thread, which is held between the thumb 
and index finger of the nght hand, is placed on the radial side of the middle 
finger of the left hand (Fig 12), so that the ends of the thread cross each 
other, a loop is thus formed, -within -which he the left middle and fourth 
fingers, the middle finger of the left hand is bent at its terminal joint, so 
that the thread -which is held between the index finger and thumb of this 
hand will rest on the dorsum of the terminal phalanx of the middle finger 
(Fig 13) Then this terminal phalanx is straightened, so that the thread 
will be cauglit between the third and fourth fingers of the left hand, which 
IS carried through the loop 
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Granny Knot. 

Tlie first Iialf of a square knot is twice repeated. 

OTHER ^^ET^ODS OP TYING KNOTS WITH ONE HAND 

Square Knot. 

The first half of the knot is made in the following manner: 

The short end of the thread is grasped by the thumb and middle finger 
of the left hand; the radial side of the terminal phalanx of the index-finger 



Fio. 10 Onc-hand knot. The short end ol the thread, grasped by the middle and fourth fingers, 
is ready to be drawn through the loop. 

is placed behind this end of the thread; the long end of the thread is 
grasped by the right hand, and is put on the stretch close to the ulnar side 
of the terminal phalanx of the left index-finger so that the two ends form 
a loop inside of which lies the index-finger. The middle phalanx of the left 
index-finger is bent so that the volar surface of the terminal phalanx of this 
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finger touches the volar surface of the head of the second metacarpal bone. 
The terminal phalanx of the index-finger is now moved away from, the 
volar surface of the head of the second metacarpal bone in such a manner 
that its dorsal surface touches the short end of the thread at some point 
between the point of crossing of the two ends of the thread and the point 



Fio 11 One hand l^not Tbe thread dmnn out Irom the loop 'by the middle end ring fingers, 
IS grasped between the index^fioger and thumb 

held by the thumb and middle finger (Fig 14) j the terminal phalanx of the 
left index-finger is now' completely extended, so that it again enters the 
loop (Fig. 14, insert) . The thread resting on the dorsal surface of the index- 
finger is now’ grasped by the left index and middle fingers and the ends of 
the thread are drawn apart. Tbb is the first “half-hitch” of the knot. 

The second half of the knot is made in the foUow'ing manner ; 
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The short end of the thread Is grasped between the thumb and index- 
finger of the left hand and put on the stretch. The ulnar side of the middle 
phalanx of the left middle finger is laid on the short end of the thread; 
the long end of the thread, caught between the thumb and index-finger of 
the right hand, is carried to the short one until they form a loop, inside of 



Pia. 12. One*hand knot. Starting the second turn of a square knot. 

which lies the middle finger. TIte middle and the distal phalanges of the 
left middle finger are bent so that the volar surface of the terminal phalanx 
of the middle finger touches the volar surface of the head of the 3rd meta- 
carpal bone. The terminal phalanx of the middle finger is now moved away 
from the volar surface of the head of the 3rd metacarpal bone in such a 
manner that its dorsal surface touches the short end of the thread at some 
point betA^ een the point of crossing of the two ends of the thread and the 
point held by the thumb and the index-finger (Fig. 15). The middle and the 
terminal phalanges of the middle fii^r are now extended so that the 
middle finger re-enters the loop; tiie short end of the thread lying on the 
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dorsal surface of the middle finger is grasped between the imddle and 
the fourth fingers of the left hand and drawn out of the loop (Fig 13). 
Granny Knot. 

The first “half-hitch” of the square knot is repeated by one finger 
(Fig li) 



Fio 13 One-hand knot The thread is resting on the dorsal surface of the terminal phalanx 
of the left middle finger 


TkING KNOTS WITH A THREAD ON ONE END OF WHfClI IS 
ATTACHED AN ARTERY -FORCEPS 

Square Knot. 

The artery-forceps is held in the left hand and the free end of the thread 
IS grasped between the index-finger and thumb of the right hand and 
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is placed to the side of the forceps proximal to the surgeon; thus a triangle 
is formed. Tlie thread is pressed to the forceps by the left tliumb and its 
free end is turned around the forceps by the right hand. The thread is now- 
pressed to the forceps by the index-finger of the left hand (Fig. IG), and 
then is pushed downward by this finger and c.aught by the right hand 
(Fig. IG). This completes the first half of the square knot. The second half 



is made in the foUowdng way: The free end of the thread is brought to the 
side of the artery-forceps which is distal to the surgeon. The index-finger 
presses the thread against the clamp; the thumb pushes the free end of the 
thread into the triangle where it is caught by the thumb and index-finger 
of the right hand. 

This tying by artery-forceps is very economical; with the same material 
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one can ligate at least four tunes as many bleeders with the thread and 
attached forceps as by the “both hands’* method 

Granny Knot 

The first half of the square knot is repeated (Fig 10) 

In case one end of the thread is very short, so that it is difficult or e^ en 



impossible to make a knot with two hands, this can be accomplished bj 
the help of tissue forceps (Soresi method) or an arterj forceps (Grant 
method) 

T\ING A THREAD ttlTH ONF 1 ERA SHORT END 
(GRANT METHOD) (FIG 17) 

The long end of the thread is held m the left hand and the short end 



26 


THE SURGICAL TECHNIC OF ABDOMINAL OPERATIONS 


is clamped bj* an artcrj'-forceps; a second artery-forceps is laid across the 
long end of the thread (Fig. 17), and loops this around itself (Fig. 18); 
the short end of the thread is then cau^iby the forceps and drawn through 
the loop (Fig. 18, insert); this will make the first half-hitch. To make the 
other half of the square knot, the arterj'-forceps is placed behind the same 



J 

Fiq. 16. Tying knots with a thread on one end of which is attached an artery-forceps 

thread (Fig. 19) and all the steps are repeated. This method is also very 
economical. Other advantages are that it can be used deep in the abdominal 
cavity where there will not be enough room for the hands; and it is also 
applicable in those cases in which the sui^on does not wish to touch the 
ligature with his gloved hands at all. Then, it becomes a ‘‘No hand touch 
technic” (Fig. 20). 
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TYING OF A LIGATURE BY A “NO HAND TOUCH TECHNIC” (FIG. 23) 
An artery-forceps clamps each end of the thread ; a third clamp is laid 
in front of the thread; a loop is made ■with the aid of this clamp as described 
before and as shown in Fig. 18. 



Fig. 17. Tying a short end by an artery forceps (first turn). 
Tlic clamp is laid on the thread. 


METHOD OF TYING A THREAD ON ONE END OF lYHICH IS A CURVED 
NEEDLE AND ON THK OTHEK END AN AKTEKY-FORCEPS 

The arterj'-forceps is held in the left hand and the needle in the right 
hand so that the thumb rests on the concave surface and the index-finger 
on the convex surface. The portion of the thread attached to the needle is 
brought to the surgeon’s side of the forceps so ns fo form a triangle, the 
rides of tvhich will be each end of the thread and the base the artery-forceps 
(Fig. 21). The thread is now pressed to the artery-forceps with the left 
thumb. The needle is passed through the loop with its eye directed toward 
the surgeon. The eye of the needle is then caught by the left index-finger 
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and pressed to the forceps (Fig. 21). The needle is now caught by the right 
hand and brought out. The firet half of the knot is thus completed. 

The second half is done in the following manner: 

The thread on the needle is brought to the side of the forceps away from 
the surgeon and held in position by the index-finger j the needle is brought 
through the loop with the point looking forward (Fig. 22) , 



This type of tying is also very economical; with a thread 20 inches long 
one may easily tie twelve times. 

METHOD OF TYING A THREAD ON ONE END OF WHICH IS A STRAIGHT 
NEEDLE AND ON THE OTHER AN ARTERY-FORCEPS 

The steps are the same as mth a curved needle. 
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Method 1. 

With the threaded needle tlie middle of the stump is pierced and that 
portion of the stump lying to tl»c right (or to the left) of the hole made by 



FiQ. 20. Tying a ligature by a **no band touch technic.” 

Insert. Second turn of a square knot. 

the needle is ligated (Fig. 24, a); then both ends of the thread are carried 
around the entire stump and tied (Fig. 24, b). 

Method 2. 

A mattress-suture is inserted in the middle third of the stump ; the ends 
are then carried around the entire stump and tied (Fig. 24, c). 

Method 3. 

Figure-of-8 Transfixion Suture (Fig. 25, a, b). 
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Method 4 

The Doyen Method of Ligatmg by Circular Ligation and Transfixion 
(Fig 25 c, d, e) 

In the aforementioned methods, the stump situated distally to the 
ligature IS entirely deprived of blood supply As a result, this stump will 



Fio 21 Tying A thread on one end of which is a curved needle and on the other end 
an arteiy forcepa (first turn) 

become the seat of a dry or white jofaret, and this will m course of time, 
either become absorbed or be encapsulated as an aseptic foreign body 
However, there are other methods of appijnng a transfixion ligature 
which do not shut off the blood supply completely It is true Uiat no actual 
bleeding occurs distal to the hgature immediately after hgation and cutting 
of the stump , the surgeon believes the hgature to be completely hemostatic, 
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however, a little later collateral circulation is established through the part 
not caught in the ligature; a red infarct is formed in this distal stump with 
possible future infection and the formation of adhesions. 

The first group of ligatures which completely shut off the blood-supply 



Fia. 22. Tying a thread on one end of vhich is a curved needle and on the other end 
an artery-forceps (second turn). 


are known as occluding ligatures, and the second type are known as sub- 
occluding ligatures. Beloiv are given a few examples of sub-oceluding 
ligatures which never should be employed: 

1. A trartsfixing ligature through the stump leaving part of the stump 
free; the ligature will not slip but it will be a sub-occluded ligature (Fig. 
26, a). 
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2. Another type of sub-oceuluded ligature (Fig. 26, b). This however 
can bo transformed into a “chain l^ature.” 

3. Another type of unsatisfactory transfixed ligature: A hole in the 
stump may be formed at point A, due to the pulling of the tno threads 
laterally; bleeding may start from this point (Fig. 26, c). 



DIFFERENT METItODS OF SUTURING TJIE ABDOMINAL WALL 
Suture of the abdominal wall as a routine operative procedure was in- 
troduced much later than suture of the abdominal viscera. The number of 
methods of suturing the abdominal u all is far less than those of suturing 
the abdominal viscera, and they are in the majority of cases methods w hich 
were already used for suturing the abdominal viscera, especially the in- 
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tcstines. In former days, when surgeons preferred to use non-absorbable 
material for deep sutures, whicli were to be removed, many methods were 
devised for the easy removal of these sutures. Now we very seldom use 
deep non-absorbable sutures as removable sutures. Another cause of the 



Tig. 24. Occluding ligatures. 

large number of different methods of suturing in previous years was the 
desire to suture simultaneously the different layers of the abdominal wall. 
Now these methods are replaced by the much simpler methods of layer 
suturing. 

1. Simple Interrupted Suture (Button-hole Suture) (Fig. 27, a). 

This is used for closure of the different layers, namely, peritoneum, 
muscles, fascia, skin. The advantage of this type of suturing is that each 
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suture is tied separately and therefore breaking or removal of one stitch 
does not weaken the entire length of the suture line. Another advantage is 
that in case of an irregular skin inci^on it closes the wound more neatly. 
The disadvantages of interrupted sutures are that they require more 



Fio 25 Occludinc ligatures aandl) FiKureK)f>S transfixion suture c, d, e Circular 
ligation and transfixion suture of Doyen 

time for their insertion, and that luauy knots are made. For all layers v ith 
the exception of the skin, it is more convenient to use a curved needle on 
a needle-holder. For the skin it is more convenient to use a straight needle 
•\tith a sharp, cutting point. When using a straight needle, a needle-holder is 
not required. Wlieu t\ orking with a curved needle on a needle-holder, it is 
nlw ays more convenient to start from the distal lip, and then take a bite on 
the proximal lip, and from the part of the wound most remote from the 
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surgeon to the part of the wound closer to him. In working with the straight 
needle the reverse is true; it is more convenient to catch first the lip proxi- 
mal to the surgeon and then the distal lip, and from the point closest to the 
surgeon to the point farthest from him. 



Fio. 26. Sub-occludtog Iigntures. 

2. Continuous Over-and-over Suture (Glover Suture) (Fig. 27, b). 

This is used as the previous one. Its advantage is that it can be placed 
more quickly; its disadvantage is, that in case of suppuration or explora- 
tion, when it is necessary to remove one suture, the entire suture Une is 
broken. 

In order to tie the last stitch, the free end of the thread is made much 
longer than the other end. When the needle takes the last bite, then on one 
side of the wound remains the free end of the thread and on the other the 
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needle with a double thread (Fig. 27, c). The free end is now tied to the 
double thread on the other side of the wound. 

3. Continuous Button-hole Suture (Fig. 28). 

A straight needle is used and the suturing starts from the left side and 




FiQ 37. a Buttonhole suture, b. Glover suture, c. Glover suture — inserting the last stitch. 


extends to the right. The lip proximal to the Burgeon is first piereed and 
then that distal to the surgeon, thus maldng an ordinary button-hole stitch, 
hich is tied by a reef or a granny knot. The thread is held in the left hand, 
and the needle, held in the right hand, is carried in front of the thread, thus 
forming a loop through ^hich the needle passes. The last suture is inserted 
in a reverse direction, thus maintiuning the button-hole sutures throughout 
<Maunsell method) (Fig. 28, insert). This suture nicely approximates 
the skin edges, but is not a strong one. For this reason it can be used only 
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in those cases in which either tension sutures are used or in whicii the sub- 
cutaneous tissues are sutured before the closure of the skin. 

4. Double-lock Button-hole Suture (Fig. 29, a). 





Tig. 28. Continuous button-bole suture. 
Insert. Maunscll method of inserting the last stitch. 


This has some advantages over an ordinary button-hole suture, in that 
each link of the chain is less liable to loosen in case one link is cut. 

5. Figure-of-S Suture (Fig. 29, b). 

Including the skin, fascia and anterior sheath of the rectus muscle only. 
This type of suture was frequently used during the time nhen the non- 
absorbable suture was employed not only for suturing the skin, but also 
the deep layers of the abdominal wall, the surgeon intending later to re- 
move it. But when absorbable suture-material replaced the non-absorbable 
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in suturing the deep layers of the abdominal wall, the employment of this 
type of suture became infrequent. 

6. Figure-of'8 Interrupted and Continuous Suture for Skin and Su- 
perficial Fascia only (Fig. 29, c, d). 



Fia 29 (after Trinty) a Double-lock continuous buttoD*lioIe suture b Figure-of-S 
SMtuTo for skm, fascia imd antetior sbeaib ol icctira Ttutsole c Figurc-of-S sutvire for sVin and 
fascia only, d Continuous Figure-of-S suture. 

7. Horizontal Mattress Suture, Interrupted (Fig. 30, a). 

Thus suture was described by the Italian surgeon Lanfranch about the 
year 1300, and was used for closure of the abdominal wall. The Continuous 
Horizontal Mattress Suture nas introduced in the XVIIIth Century by 
Sabatier and Richcrand; it At as known under the name of sulura transgres- 
siia and it a\ as used up to the middle of the XIX century ; it is notv obsolete. 

8. Vertical Mattress Suture (Fig. 30, b, c). 
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This suture ivaa first described by R. M. McMiUen in 1909. The same 
suture is known under the names of different men, who desclibed it later, 
evidently being unaware of McMillen’s publication. This suture is made in 
the following manner: A needle penetrates one cutaneous lip at a distance 



Fig. 30. Hlattreas sutures, a Iloatontal iuat(rc9s>sutuiv. b anti c. VerCfCal mattress-sutures. 
(1. Wbite method of eontinuous vertical mattress-suture. 

of half an inch from its edge from without inward, then the other lip from 
within outward also at a distance of half an inch from its edge ; the needle is 
then reversed and penetrates the second cutaneous lip at its very edge and 
then the first lip at its edge. The ends of the suture are then tied. 

This is an excellent suture: the edges of the skin are closely approxi- 
mated, so that the resulting scar is hardly noticeable. The lips are approxi- 
mated by broad raw surfaces and for this reason a strong union takes place. 
The deep limb of the suture acts as a tension-suture. 
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9 Superficial and Deep Continuous Suture [Continuous Vertical Mat- 
tress-suture (White Method)] (Fig 30, d) 

A button hole suture is made and tied, then a deep suture, including 
the entire thickness of the skin, is earned from one lip of the incision to 
the opposite, about half an inch from the edge The needle is then reversed 
and the suture passed obhquely toTiord the other side (or the side on which 
the suture T\as started) barelj engaging the edges of the bps The needle 
IS then introduced a little lower, on the side on which it originally entered, 
half an inch from the edge, and the first deep suture is repeated These 
deep and superficial sutures are repeated until the wound is closed This 
suture IS simple and speedy in execution, the edges are \ery closely 
approximated, so that the resulting sear will be hardly noticeable The 
wide, opposing raw surfaces give a firm umon This suture eliminates the 
dead spaces, which m itself is conduene to primary umon of the wound 
For closure of the skin, in our work, we usuolly use a vertical mattress 
suture as described under number 8 (Fig 30, b, c) or Michel clips 
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CHAPTER II 


ABDOMINAL INCISIONS 

In making a proper abdominal incision, se%eral prerequisites are 
necessary 

1 A good operative field should be afforded b> a properly made m 
cision 

2 Physiologico-anatonucal Considerations 

The incisions should be performed m such a manner as to mutilate 
the abdominal "a all as little as possible 

3 Cosmetic Considerations 

The incisions should be made m such direction that they ■will leave no 
large and deforming scars 

4 Psychological Considerations 

1 That the incision should be made so as to gi%e a good operative 
field does not require much discussion Indeed, the recognition of the 
necessity for a good operatne field ^vas one of the most important factors 
in the dc\clopmcnt of surgery, and m its importance it stands next to the 
mtroduclioii of anesthesia and antiseptic and, later, aseptic technic in 
surgerj A good operate e field results not only from a properly made m 
cision but also from the judicious use of retractors, forceps, a proper pos 
ture of the patient (as in kidney operations), and a proper eleiation of the 
parts of the body (as in gall bladder operations) 

2 INext in importance to the necessity of a good operative field is the 
infliction of as little damage as possible to the abdominal iiall Before dis 
cussing this lu detail, a brief review of the anatomy of the abiloiiuual ivall 
■will be of \alue 

Antenorly, the abdominal tv all consists of the following layers 
Skm 

Examination with a magnifying glass shows quite clearly that nu- 
merous fissures cross the skin in a transterse, shghtly semicircular direc- 
tion They ■were described by Langcr m 1861, and they are known as 
the “fissure hues of Langer” (Fig 31, a, b) Kocher emphasized the 
surgical sigmficance of these fissures, and showed that the healing of skin 
wounds is much neater when the incisions are made along them, he 
advocated making such incisions, and thc«:c, therefore, arc known as the 
“normal mcisions of Kocher” (Fig 31, a, b) 
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Superficial Fascia. 

This is a layer which is continuous with the superficial layer of the 
adjoining parts of the body; at a level approximately midway between the 
umbilicus and symphysis pubis it splits into two layers: 

Superficial layer of the superficial fascia (Camper’s fascia); 

Deep layer of the superficial fascia (Scarpa’s fascia). 




Fio. 31. Fissure-lmc9 of Langcr. Normal incisiooa of Kocher (after Koclier). 
a. Antenor view. b. Posterior view. 

The superficial layer of the superficial fascia (Camper's fascia) passes 
downward over the inguinal ligament and becomes directly continuous 
with the superficial fascia of the front of the thigh. 

The deep layer of the superficial fascia (Scarpa’s fascia) is carried 
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do'wm\ards O'ver the spermatic c(nrd, the penis and scrotum, into the 
penneum, -uhere it becomes continuous with Colies’ fascia In the region 
of the groin, the Scarpa’s fascia is attached to the fascia lata just a little 
distal to the inguinal ligament This hne of attachment is known as 
Holden’s hne 

The surgical significance of this arrangement is that extravasation of 
urine from the urethra, ruptured below the urogenital diaphragm, ivill 
flow into the scrotum, then over the penis and along the spermatic cord 
into the anterior abdominal wall From the abdominal wall it cannot pass 
downward to the front of the thighs, because Scarpa’s fascia is firmly 
attached to the fascia lata of the thigh 

Deep Fascia 

This layer lies behind the superficial fascia Tt is not always equally 
well developed 

Muscles 

Posterior to the deep fascia on both sides of the middle line are 
situated the rectus abdominis muscles, right and left, and the pyramidalis 
muscles (the latter being absent in 1C to 25 per cent of tho cases) The 
direction of their fibers is parallel to the long axis of the body (Fig 32) 
On the lateral side of the anterior wall, the muscles are arranged quite 
differently They consist here of three layers, external oblique, internal 
oblique and transversiis abdominis muscles The direction of the fibers of 
these muscles is such that they cross each other at different angles in 
some places at acute angles, m some places nearlj perpendicularly, and 
m other places at obtuse angles The exact knowledge of the direction of 
the fibers and their mutual relationship is of greot importance m makmg 
a proper abdominal incision 

The external obhque muscle is a broad flat structure It takes its 
origin from the lateral surfaces of the fifth to the twelfth ribs by eight 
slips The five upper slips interdigitate with the slips of the anterior 
serratus muscle and the lower three slips wuth the latissimus dorsi muscle 
These slips join each other and form a thin, flat muscle the fibers of which 
run downward, inward and fonvard The fibers of this muscle do not run 
everywhere in the same direction, the obliquity increases from before 
backward, so that in the posterior part of the muscle the fibers run nearly 
vertically downward (Fig 42) The entire muscle, with the exception of 
the low er posterior portion, ends m a broad aponeurosis This aponeurosis 
which IS nothmg but the flattened tendon of the muscle, starts along the 
entire length of the medial edge of the external obhque muscle, where it 
helps to form the anterior sheath of the rectus muscle, and also along an 
imaginary line drawn between the antenor supenor iliac spine and the 
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umbilicus. It runs downward, inward and forward and extends betneeu 
the anterior superior iliac spine and the spine and crest of the pubic bone, 
forming Poupart’s ligament (inguinal ligament) (Fig. 32). It is very 
important to remember this arrangement, because in cases in which the 



Fia. 32. Muscles of Ibc anterior abdominal wall (after Cunningh-tm). 

surgeon operates in the region below tlie imaginary line connecting the 
anterior superior iliac spine and flie umbilicus, the first muscle encountered 
will be tlie internal oblique and not the external, which in this region is 
already aponeiu-otic. The posterior fibers are attached to the anterior half 
of the outer lip of the crest of the iliac bone. 

The internal oblique muscle is thin and fan-shaped (Fig. 32). It arises 
from the lumbo-dorsal fascia, the anterior two-thirds of the intermediate 
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lip of the ihac crest, and from the lateral half of Poupart’s ligament The 
fibers of this muscle run m different directions, forming a wide fan, its 
posterior fibers run upu ard and shghtly forn ard and are directly attached 
to the outer surface of the Kith, 11th, and 12th ribs, the rest of the fibers 
extend to the lateral border of the rectus muscle and become aponeurotic, 
this aponeurosis immediately sphte into tuo layers (lamellae), the anterior 
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of the rectus muscle persists throughout the length of the muscle with 
the exception of the uppermost and lowermost portions where the posterior 
sheath is deficient. In the upper portion it is deficient in that part of the 
muscle which rests on tlm chcst-wall, and in the lower portion it is deficient 
beginning approximately from tlic point midway between the umbilicus*' 
and the symphysis pubis. 

Beginning at this level, the posterior lamella of the aponeurosis of 
the internal oblique muscle and the aponeurosis of the transversus ab- 
dominis muscle fuse with the anterior lamella of the internal oblique 
muscle and with the aponeurosis of the external oblique to form the 
anterior sheath of the rectus muscle- This difference in thickness of the 
posterior sheath in the upper part and lower quarter of the muscle is 
clearly shown at the place where their border forms a thickened semi- 
arcuate line, which is known ns the linea semicircularis (B, N.) or semi- 
lunar fold of Douglas (0. T.) (Fig. 32). 

The transversus abdominis muscle (Fig. 32) arises: 

a. From the posterior surfaces of the cartilages of 'VII, VIII, IX, X, 
and the posterior surfaces of the XI and XII ribs by six slips. These inter- 
digitate with the slips of origin of the diaphragm. 

b. From the lumbo-dorsal fascia. 

c. From the anterior two-thirds of the internal lip of the iliac crest; 
and 

d. From the lateral third of the inguinal ligament. 

The muscular fibers run mostly horizontally perpendicularly to the 
midline of the body. The muscle ends in an aponeurosis which participates 
in the formation of the posterior sheatli in the upper three-fourths of the 
rectus muscle, and in the lower fourth it participates in the formation of 
the anterior sheatli of the rectus muscle. Thus, the aponeurosis of this 
muscle participates in the formation of the linea alba in its entire length. 

The lowest part of the aponeurosis of the transversus abdominis muscle 
fuses with the aponeurosis of the internal oblique and forms the falx in- 
guinalis (B. N.) (conjoined tendon O.T.), which is attached to the anterior 
surface of the pubic bone and to the ilio-pectineal line. 

The next structure lying behind the above mentioned muscles is the 
transversalis fascia. This is a continuous layer which surrounds the entire 
abdominal ca^dty external to the peritoneum. It is known by different 
names in different regions, being at the same time one continuous layer. 
Thus, in the anterior abdominal wall it Ls known as the transversalis fascia; 
in the upper part, where it serves os a lining for the diaphragm, it is 
known as the diaphragmatic fascia; in the fossa iliaca as the iliac fascia; 
in front of the psoas and quadralus lumborum muscles as the lumbar 
fascia; and on the pelvic floor as the pelvic fascia. This layer is very 
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important because it is strongly elastic and, according to modern views, it 
prevents the formation of hernia more than any other single factor. Its 
fibers are circular and alnaj’s perpendicular to the longitudinal axis of 
the body (Fig. 34). 

The next layer is the peritoneum; however, between the transvcrsalis 



Fia 34 Cros8 section of the anterior ftbilominnl irMl The fibers of the Iransrersabs fascii 
are running perpendicularly to the midime 

fascia and peritoneum there is accumulated a definite amount of fat; this 
fat in some places accumulates in larger quantities (as around the Udnejs, 
suprarenal glands, abdominal aorta, etc.). 

The surgical significance of it is that occasionally it misleads an 
inexperienced operator; after cutting the transvcrsalis fascia he thinks 
that he is already in the ahdonunal cavity; he begins to dig into the fat 
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trying to orientate himself instead of going boldly through the fat and 
the peritoneum and entering the abdominal cavity. 

In the midline of the body is found the linea alba, which is composed 
of the fused anterior and posterior sheaths of the recti muscles. This line 
is not of equal width; in the upper part it is approximately 1 to 2.5 cm. wide 
and in the lower 1.4 to 1.8 cm. 

Let us recapitulate the most important features of the arrangement 
of the anterior abdominal wall in connection with the future discussion of 
the anterior abdominal incisions. 

The linea alba (Figs, 32, 33), which extends between the ensiform 
process and the symphysis pubis, consists of numerous hbers which are a 
continuation of the anterior and posterior sheaths of the recti muscles; 
the direction of these fibers is horizontal, and when making a midline 
incision they are cut transversely, perpendicular to the direction of their 
fibers. The anterior sheath of the rectus muscle is not a fascia; it is an 
aponeurosi.s, i.e. a flattened tendon, formed by a fusioa of the aponeurosis 
of the external oblique muscle with the anterior lamella of the aponeu- 
rosis of the internal oblique muscle; its fibers run perpendicularly or 
obliquely to the long axis of the body, and when incising the anterior 
sheath of the rectus muscle longitudinally we actually cut transversely 
the terminal parts of the external oblique muscle and of the anterior 
lamella of the internal oblique muscle. 

Rectus abdominis muscle. 

The fibers run longitudinally, and splitting of the fibers gives free 
access to the abdominal cavity. However, the accompanying injury to the 
nerves makes muscle-splitting of the rectus not a desirable feature. 

The oblique muscles of the lateral abdominal wall (external and in- 
ternal oblique muscles and transversus abdominis muscle) have their 
fibers running in different directions; for this reason the fibers of the 
entire thickness of the wall cannot be split in one direction. The external 
oblique muscle can be split only in a downward, inward and forward direc- 
tion, and only after the split parts arc retracted can the internal oblique 
muscle be split according to its location: 

a. In the upper part of the lateral abdominal wall, in an upward, 
inward and fom^ard direction. 

b. In the middle part of the lateral abdominal wall, in an inward and 
forward direction; and 

c. In the lower part of the lateral abdominal wall, in a downward, 
inward and forward direction. 

The transversus abdominis muscle can be split after the split lips of 
the external and internal oblique muscles are retracted; they can be split 
in an inward dbection. 
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The transversalis fascia can be split only in a direction perpendicular 
to the midbne, incision in an) other direction t\i 11 cut its fibers 

The peritoneum can be split m a transverse direction only, incision in 
anj other direction u ill cut the fibers 

The blood-supply of the anterior abdoimual nail is derived from the 
following arteries (Fig 35) 

Superior epigastric , 

Tenth and eleventh intercostal. 

Subcostal, 

All the lumbar arteries (4 or 5 in number), 

Infenor epigastric, 

Deep circumflex ihac, 

Superficial epigastne, 

Superficial circumflex iliac, and 

Some branches of the external pudendal artery 

The nerve-supply of the anterior abdominal \vall (Fig 35) is den%ed 
from the 7th, 8th, 9th, 10th, llth, and 12th thoracic nep\es, and from the 
iho hypogastric and ilio-inguinal branches of the first lumbar nerve 

It MB will analyze the course of the fibers of the recti muscles and 
the direction of the blood-v eSsels and nerves, we wiil notice that the mam 
blood-vessels (superior and inferior epigastric arteries) run m the same 
direction ns the fibers of the muscles, and that the intercostal arteries run 
in a direction perpendicular to these fibers The nerv es run perpendicularly 
to the fibers of the recti muscle This means that in opemng the abdomen 
bj splitting the fibers of the rectus muscle, wc prc'^ervc part of the blood- 
supply (superior and inferior epigastne arteries) and we sacrifice another 
part of it (abdominal termination of the lower intercostal arteries), and 
also the fibers of the sheaths By opemng the abdomen through a Iraiis 
V cr‘5c incision w e sacrifice the superior (or infenor) epigastric artery, but 
preserve the abdominal terminations of the lower intercostal arteries and 
also the fibers of the sheaths In either case there will be enough blood- 
supply left to take care of the nutrition of the abdoirunal wall 

However, with the nerve supply things are different In the case of 
the longitudinal, muscle splitting incision, we preserve the muscle and cut 
the nerve-supply The number of severed nerves depends on the length of 
the incision In the case of a longitudinal incision between the ensiform 
process and the umbilicus, at least three nerves will be sacrificed In 
making a longitudinal incision, the farther we go from the median hne 
the more muscle is left without innervation and the more damage is done 
to the muscles lying to the inner side of the incision By cutting the rectus 
muscle transversely, we preserve the nerve supply 

By making an incision in the anterior abdominal wall lateral to the 
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recti muscles, there is only one way to preserve both the muscles and the 
nerves, namely, to make a muscle-splitting incision with retraction of the 
nerves which lie on the transversus abdominis muscle. 

The earliest t3'pes of abdominal incision were longitudinal. However, 
in many of tliese cases post-operative ventral hernias followed. At first it 



FiQ. 33 Blocd-supply and nerve diatributton of the anterior abdonuoai ivaJJ. 

was thought that this was due to frequent suppuration of the wound, to 
the use of an unsuitable suture-material (some blamed the use of soluble 
material, some of insoluble), to the metliod of suturing, some considering 
that each layer should be sutured separately while others believed that 
the layers should be sutured together, devising for this purpose the figure- 
of-eight suture. Some considered that the deep fascia should be carefully 
sutured, etc. However, in many casra in which no suppuration ensued, 
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^hero either soluble or insoluble suture material i\as used, vhere the 
abdomen was sutured either throng its entire thickness, or through 
'seieraJ layers, or separately throng each Ia> cr, in a definite number of 
cases ventral hernia followed the operation sooner or later In some of 
the cases the discomfort produced by the post-operative ventral hernia w as 
greater than the discomfort due to the disease which called for the ab- 
dominal operation The inability of the surgeons to prevent the formation 
of post^operatn e hernia irrespeeti\e of the tjpe of suture-material and 
the method of closing the abdomen, led some investigators to believe that 
the cause of post-operati\ e \ entral herma lies m the making of improper 
incisions 

In 1898, P Assmj, of Czerny’s Heidelberg dime, carried out, at the 
suggestion of Czerny, several experiments making longitudinal abdominal 
incisions m which several nerves were cut, and transverse incisions m 
which the nencs were preserved He was able to demonstrate that m the 
case of the longitudinal incisions the part of the muscle ljung to the inner 
side of the incision became atrophied, whereas the part Ijing laterally 
remained normal The scar that was formed was attached laterally to 
normal muscle and medially to atrophied muscle Sprengel, m 1912, 
emphasized the fact that m cutting the anterior sheath longitudinally the 
operator actually severed the aponeurotic continuation of the lateral ab- 
dominal muscles (See Anatomy of the Anterior Abdominal Wall), and for 
this reason the scar sooner or later became wider, thinner and weaker, 
and if this reached a definite degree, the scar gave way and a ventral hernia 
ensued 

After the work of Assmj many surgeons started to use transverse 
incisions Hovrever, it should be remembered that transverse incisions 
were made by some surgeons before the work of Assmy Billroth, when 
he performed his first gastrcctomj m 1881, used a transverse incision 
However, these surgeons did this not because of less injury to the nerve- 
supply but because they considered that such an incision gives better ex- 
posure and more convenient drainage It is used far less frequently than 
the longitudinal incision, nevertheless, it has been used in such a great 
number of cases that defimte conclusions can be made, and its advantages 
arc quite evident 

1 It IS followed far less frequently by post-operative ventral herma, 
or bj an acute disruption of the wound, 

2 The closure of the abdomen is easier because the approximation of 
the edges is easier and it is not necessary to ‘fight” with protruding 
bowels, 

3 Due to le'’3 tension the patient is not afraid to cough, and for this 
reason cases of post operativ e pneumonia are far less frequent , 

4 The time of confinement to bed is shorter, 
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5. The scar is loss visible, and thus cosmetic results are obtained. 

It seems to us that transverse incision, not only of the skin but also 
of the entire thickness of the abdominal wall, will become more and more 
the choice in the future. 

The numerous incisions which have been described may be subdivided 
into three large categories: 

A. Transverse and gridiron incisions; 

B. Longitudinal incisions; 

C. Flap incisions. 


A. TRANSVERSE rNClSIONS 

Tliesc arc characterized by a transverse cutting of the abdominal 
wall, observing the following prerequisites: 

1. The skin is cut along the “fissures of Langer”; 

2. The anterior sheath is cut perpendicularly to the midline; 

3. The muscle is either retracted or cut transversely; 

4. The posterior sheath, transvcrsalis fascia, and peritoneum are cut 
transversely; there is then no injury' to the nerves; 

5. The blood-vessels should be spared as much as pos'«ibIc, but, as 
mentioned above, the arrangement of these vessels is such that some of 
them have to be sacrificed no matter how the incision is made. 

1. Mikulicz-Kausch Incision. Suggested in 1000. (Fig. 36‘)> 

This runs from the lower part of the right costal arch medially and 
slightly downward until it reaches the midline. It cuts transversely all 
the structures of the abdominal wall — skin, fascia, anterior sheath of the 
right rectus muscle, right rectus muscle, posterior sheath of the right 
rectus muscle, transversalis fascia and peritoneum. It does not injure the 
nen'es, leaves enough blood-supply, and cuts the anterior sheath and pos- 
terior sheath of the rectus muscle along the course of its fibers. It is use- 
ful for gall-bladder operations, and for work on the pylorus, duodenum and 
biliary ducts. 

2. Sprengel Incision (Fig. 36®). 

This incision consists of two limbs, made at right angles to each other; 
the short one running obliquely downward and inward until it reaches the 
lateral border of the rectus muscle; the inner one crossing the rectus mus- 
cle in a medial and slightly upward direction. The shorter limb cuts 
through the skin, superficial and deep fascia, and splits the fibers of the 
external oblique muscle, not going any deeper; the medial limb cuts trans- 
versely the rectus muscle and its posterior sheath, the transversalis iascia 
and the peritoneum — all in a transverse direction. Es«entially, it is the 
same as the Mikulicz-Iiausch incision, with additional space for work in 
case of stout patients. It is used for work on the gall-bladder, biliary ducts, 
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duodenum and pylorus. The same type of incision, made only on the left 
side, is suitable for all work on the stomach, spleen, splenic flexure of the 
colon, and the transverse colon. 

3. Courvoisier Incision (Fig. 36*). 

This runs from the lower border of the right costal arch medially and 

I - • 1 



Fia 36 a and b Different transverse and oblique incisions 

slightly upward until it reaches the midline. In teelinic of execution, in 
the merits of the incision, and in the indications for the land of operations 
for which it is suitable, it is analogous to the I\Iik.ulicz-Kausch incision, 

4. Bilateral Transrectus Transverse Incision (Fig 36*)- 
This consists of a transvCTSc incision from the right border of the 
right rectus muscle to tlie left border of the left rectus muscle. It cuts 
through all the structures trans^’ersely. After the peritoneum is opened, 
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the falciform ligament is cut between two ligatures. It gives an excellent 
operative field for work on the stomach. For cases of total gastrectomy it 
is the best of all "purely abdominal” incisions. It is also excellent for all 
ordinary work on the stomach, duodenum, bile-ducts, and pancreas. 

5. Left Transverse Rectus Incision (Fig. 3G®). 

This incision extends transversely through all the structures from 
the left margin of the left rectus muscle to the midline. It cuts all the 
structures transversely, and is suitable for gastro-enterostomy and gas- 
trostomy operations. 

6. Right Transverse Rectus Incision (Fig. 3G*). 

Tile technic is the same as on the left side. It is suitable for some cases 
of gall-bladder work, and for work on the duodenum and the pyloric end of 
the stomach. 

7. McBumey Incision (Fig. 36’). 

The incision was suggested by Charles McBurney, of New York, in 
1894. The incision crosses a point which lies one inch medial from the 
anterior superior iliac spine on an imaginary line drawn between this spine 
and the umbilicus. From this point a line is made perpendicular to the 
above mentioned line for a distance of two and a-half to four inches; one- 
third of the incision is situated above this line and two-thirds below. It ia a 
muscle-splitting incision, which docs not cut either the muscles or the 
blood-supply or nerve-supply. The details of the technic will be given 
below. This incision, although it does not exactly follow the cosmetic 
requirements, nevertheless is ideal in a physiological sense because it does 
not injure either the nerves or the muscles, and when correctly made is not 
followed by post-operative hernia. It is indicated for appendectomy, ap- 
pendicostomy, cecostomy, and, in suitable cases, even resection of the 
cecum is possible. 

8. Rockey Incision (Fig. 36*). 

A transverse incision of one and one-half inches is made, starting from 
the McBurney point as its center. The skin, superficial and deep fascia are 
cut, so that the aponeurosis of the external oblique musefe is exposed. The 
rest of the operation is exactly as in the McBurney "gridiron” incision. 

Indication. The same as in the McBurney incision. This operation 
was suggested by Hockey, in 1905, In Germany, it is known as the 
Sonnenburg incision, and in this country it is also known as the Davis 
incision. Da\’is suggested it in October, 1905. Although Rockey advocated 
using a very small incision ( 13 ^ inches), w'e believe that the skin-incision 
should be larger inches). This incision satisfies not only the anato- 
mico-physiological, but also the cosmetic requirements. 

9. Harrington Incision (Fowler Incision, "Weir Extension Incision”) 
(Fig. 36*). 
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1?his incision was described by F B Harrington in August, 1899, by 
Weir m February, 1900, and by Fowler in March, 1900 

In Germany, iL is known as the Winkelmann mcision However, 
Winkelmann did not speak of this incision until 1909, and does not claim 
onginalit 3 ' 

'fhe imtial part of this incision is the McBurney “gndiron" incision 
When during the course of operation, it becomes evident, that some 
other w ork, not contemplated before, is required, 'ind that the "gridiron" 
incision does not offer enough room, the incision is extended m the follow- 
ing w aj The rectus muscle is retracted medially, and the posterior sheath 
and peritoneum are cut transversely up to the midline This incision 
enables the surgeon to work on the appendix, when it is directed medially 
into the pelvis, and particularly when it is bound down by adhesions, and 
also on the ovary and the tube on the right side 

10 Left “Gridiron" Incision (Fig 36**) 

The landmarks and tcchme of execution are exactly the same as for 
appcndcctomj , with the difference only that it is done on the left side It 
is used for left inguinal colostomy 

11 Right Upper “Gnduron” Incision (Fig 36‘*) 

The technic is exactly the same as m the McBurney incision, the 
difference is only in locahty The indication is cholecystostomy However, 
if 111 the course of the operation it becomes evident that there is not suf- 
ficient room, whether because a cholecystectom> is necessary, or work on 
the stomach or on the biliary passages, then the incision may be enlarged 
by transforming it into a 

12 Right Upper **Gndiron” Incision, with a transverse incision of 
the postenor sheath of the right rectus muscle up to the midUne (Fig 36'*) 

In this w ay, it becomes a ‘ nght upper Harnngton incision " 

13 Pfannenstiel Incision (Fig 36”) 

Suggested in 1898 and puTcdished in 1UI)0 

The skin, superficial and deep fascia are cut transversely (in a slightly 
semicircular line) The anterior sheath of the rectus muscle is cut trans 
versely The recti muscles are retracted from each other The trans 
versalis fascia and peritoneum are cut longitudinally 

This incision is not strictly physiological, however, because m the 
lower quarter of the abdomen the aponeurosis of the internal oblique and 
transi ersus abdonums muscles participates in the formation of the anterior 
''heath only, the damage caused by this longitudinal incision is confined to 
the transversahs fascia and peritoneum only For this reason it is less 
than if the arrangement of the aponeurosis in this loner quarter was the 
same as m the other parts of the abdomen It is of interest to note, that 
this incision, introduced by a gynecologist for gynecological operations. 
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was the forerunner of all physiological incisions which were suggested 
later and introduced in general abdominal surgery. It is worth mentioning, 
that arguments were raised by several contemporaries of Pfannenstiel as 
to whom the priority of the incision belonged, This may be settled by 
stating that as long ago as 1789, Dr. John Hull in his “A Defense of the 
Ctesaroan Operation \Yith Observations on Embryulcia, and the Section 
of the Symphysis Pubis,'* published in Manchester, England, in 1789, 
advocated the use of a transverse incision for Cesarean section. 

14. Kustner Incision. Suggested in 1896 (Fig. 30**). 

This is a transverse, slightly semicircular incision at the margin of 
or within the pubic hair, and extends through the skin only; all the deeper 
structures arc cut longitudinally through a midline incision. As may be 
seen, this incision is actually a midlinc longitudinal incision. It fulfils only 
cosmetic requirements, because it cuts the skin along the fissure lines of 
Langcr. However, it violates the anatomico-physiological Teqmrements. 
It is of interest to know, that this incision innuenceci Pfannenstiel to use 
his incision, which is considered as a forerunner of all contemporary 
transverse incisions. 

A few other physiological incisions, made by obdomino-thoracic 
approach (both extrapleural and transpleural) and by lumbar approach, 
will be given under corrospoading headings* 

D. LONGITUDINAL INCISIONS 

1. Midline Incision (Fig. 37*). 

This is the oldest tj^je of incision. It may be made either in the epi- 
gastric, umbilical or h 3 ’pogastric regions. The incision has great advan- 
tages. The abdomen can be quickly opened and closed; it gives a good 
view of the entire abdomen, and for this reiison it is excellent for explora- 
tory purposes. From the standpoint of a good operative field, it is a very 
excellent incision, because nearly 80 per cent of all abdominal work can 
be done through a midline incision. The objectionable feature of the inci- 
sion. is that it cuts the Unea alba, i.e. the terminal fibers of the aponeurosis 
of all lateral muscles, perpendicular to their course, and for this reason, 
under the influence of traction by lateral abdominal muscles, the scar 
yields, producing a ventral hernia. Another objectionable point is that the 
linea alba has a very poor blood-supply, and for this reason is not capable 
of forming a strong scar. 

2. Paramedian Incision (Right or Left) (Fig. 37*). 

This was first described by Hagen-Thom, in 1884. 

It consists of a longitudinal incision through the anterior sheath of 
the rectus muscle, followed by retraction of this muscle and incision 
through the posterior sheath of the muscle immediately lateral to the 
linea alba. The rectus muscle thus lies between the weakened points in 
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the posterior and anterior sheaths and, therefore, diminishes the possibility 
of hernia Ho\\e\er, the objectionable feature of this incision is that it 
divides the anterior and posterior sheaths longitudinallj ,xe in a direction 
perpendicular to their fibers In case ifc is disired to open the abdomen by 
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a longitudinal incision, this should be given preference to a midline in- 
cision 

3 Right Midrectus Incision (Riedel Ihicision) (Fig 37®) 

This runs longitudinally midway m the right rectus muscle from the 
costal arch to the level of the umbilicus The shin, fascia and antenor 
sheath of the rectus muscle are mciscd, the rectus muscle is split longi- 
tudinally, and the posterior sheath and peritoneum are divided longitudi 
nallj This incision gn es a good operative exposure, but it cuts the sheaths 
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in a non-pliysiological manner, and also severs at least three intercostal 
nerves, thereby producing an atrophy of that part of the rectus muscle 
which is situated medially to the line of the incision. Altogether, we do 
not recommend this incision on the right side at all, while on the left it 
may bo used occasionally for gastrostomy operations (Fig. 37’^). 

4. Right Upper Pararectus Incision (Fig- 37*). 

This is used for gall-bladder work. 

In Gci many, it is known as the Langenbuch incision, in English speaking 
countries, as the Lawson Tait incision. It runs along the lateral border of 
the right rectus muscle. It starts at the point where the lateral border of 
this muscle crosses the costal arch and runs downward to the level of the 
umbilicus. It cuts through the skin, superficial and deep fascia and 
through the anterior sheath of the rectus muscle. 

This muscle is retracted medially; then, the posterior sheath and 
peritoneum arc cut longitudinally. It lias t)ie same objectionable features 
as the midrcctus incision with this difference only, that instead of a part, 
the entire rectus muscle may become atrophied. 

5. Kocher Incision (Fig. 37‘). 

This runs from the lowermost portion of the right costal arch medially 
and upward, nearly parallel to the costal arch, until it reaches the midline. 
This incision cuts the sheaths and muscle obliquely; it injures two or three 
intercostal nerves. The incision is non-physiological, but it does leas harm 
than other non-phi'siological incisions. 

0. Right Lower Pararectus Incision (Leunander Incision, Battle- 
Blammerer Incision, Jalaguier Incision) (Fig. 37®). 

This incision with slight variations was described by different sur- 
geons; Jalaguier, of Paris described it in 1802, Battle, of London in 1895, 
F. Kamraerer, of New York in 1897, and K. Lennander, of Upsala in 
1898. 

This incision starts at the level of the umbilicus half an inch medial 
from the lateral border of the right rectus muscle. It runs downward along 
the lateral border of this muscle for a distance of four inches. The skin, 
superficial and deep fascia and the anterior sheath of the rectus muscle 
are cut longitudinally. The rectus muscle is retracted medially, and the 
posterior sheath and peritoneum are cut longitudinally. This incision gives 
a good exposure of the appendix, and can be enlarged upwards if it is de- 
cided to work on the gall-bladder. The objectionable feature of it is that 
the anterior and posterior sheaths are cut in a non-physiological manner. 

7. Fenger Incision (Fig. 370- 

Suggested in 1854. This is used occasionally for gastrostomy and for 
work on the splenic flexure of the colon. It preceded the Kocher incision, 
described above, which is analogous to this incision but is done only on 
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the right side The remarks concerning llie Kocher uici«iou may be repeated 
for this incision 

8 Left Lower Pararectus Incision (Fig 37*) 

This IS performed exactly as the nght low er pararectus incision It is 
used commonly for colostomy operations 

9 Kehr Incision (Fig 37*) 

Suggested in 1903 This incision runs from the ensiform process down- 
ward for an inch, then it turns to the right obliquely downward and 
laterallj for another inch, and then it turns again downw ard as a midrectus 
incision reaching to the leiel of the umbihcits Later, Kehr, not being 
satisfied with this incision, changed the midrectus hmb b> making it 
transier«:e, reaching to the right costaJ arch Howeier, in either ca'^e the 
incision IS not phj siological m the first instance all the limbs arc non- 
phj siological, in the second case, the limbs rimiung vertically and obliquely 
are non phj siological 

10 Oblique Intrarectus Angular Incision (Fig 37*“) 

In English speaking countries this is known as the Mayo Robson 
incision In Germany, it is known as the Korte incision It starts at the 
imdlmo one inch below the ensiform process and runs in an oblique direc- 
tion downward and laterally until it reaches the lateral third of the rectus 
muscle, then it turns downward until it reaches the level of the umbilicus 

11 Sevan Incision (Fig 37”) 

Suggested in 1807 In its oarbest development this was similar to the 
May 0 Rob'jon incision, w ith this difference only, that the small upper limb 
instead of running obliquely ran transversely, and at the lower end there 
was a horizontal limb After several modifications, the characteristic 
feature of which was that the vertical part of the incision was moved 
closer and closer to the rmdhne, Bevan suggested recently making the 
vertical part about a quarter of an inch from the medial margin of the right 
rectus muscle 

12 Audry-Mixter Incision (Fig 37**) 

This is used by some surgeons when perfomung colostomy The 
<!ion starts at the level of the umbiheus at the lateral border of the left 
rectus muscle, and runs downward for two inches, then it turns medially 
until it reaches the rmdhne, then it turns at a right angle downward and 
runs for two inches, then it turns at a nght angle laterallj until it reaches 
the lateral border of the rectus muscle, then it turns downward along the 
lateral border of this muscle and extends for tw o inches The quadrangular 
flap thus formed is reflected laterallj , and the anterior sheath of the rectus 
muscle is cut longitudinally for a length of six inches The rectus muscle 
IS retracted mediallj and the postenor sheath and peritoneum are incised 
longitudinallj As may be seen this is a longitudmal non-physiological 
incision 
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a FLAP INCISIONS 

1. Czerny-Perthes Incision (Fig. 3S‘). 

This incision wns first suggested by Czerny and later advocated by 
Perthes. It consists of two limbs, a vertical and horizontal. The vertical 
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mann; 5. Israel; 6. ScLiassi; B. 7. Bardenheuer; C. 8. For drainage of a pancreatic abscess; 
9. Incision for the ascending colon; 10. Incision fof the descending colon; 11. Lumbar ap- 
pendectomy incision. 

limb is a midline incision extending from the ensiform process down to 
one and a half inches above the umbilicus. The horizontal limb extends 
through the entire width of the rectus muscle. In this way, it cuts through 
the skin, superficial and deep fascia. The anterior sheath is incised para- 
medially from^the ensiform process toward the umbilicus. The rectus mus- 
cle is cut transversely, and the posterior sheath and peritoneum are cut 
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in a semicircular manner. This incision gives an excellent exposure and 
does not injure the nerves. The objection is that it cuts the anterior and 
posterior sheaths longitudinally. It is used in gall-bladder, duodenal and 
pyloric surgery. 



2. Kdmg~Peitbes Incision (Fig. 35*). 

Suggested by F. Konig, in 1912 and later advocated by Perthes. This 
is the same as the Czerny-Perthes incHon mth this difference only, that 
in the latter the vertical part is shorter than the horizontal portion. It has 
the same commendable and objectionable features as the Czerny-Perthes 
incision. 

3. Don Incision (Fig 39). 

Suggested in 1909. The vertical hmb of the incision is made one-half 
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inch to the right of the middle line. It starts from the seventh costo- 
chondral junction and ends a little above the umbilicus. The skin, super- 
ficial and deep fascia arc divided. The anterior sheath of the rectus muscle 
is di^^ded in the same line, and the medial lip of the anterior_shenth is 



separated from the muscle, which is then retracted laterally and separated 
from its posterior sheath. The posterior sheath and the peritoneum are 
divided in the same sagittal plane as the skin, fascia and the anterior 
sheath. Then, from the lowest point of the vertical incision a semilunar 
incision is made upward and outward to the lowest point of the right costal 
arch (10th rib) through the skin and fascia only. The rectus muscle, the 
posterior sheath and peritoneum are cut transversely. The flap thus formed 
is reflected upward and outward and git'es an excellent operative field. 
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No iier\es are injured by tins incision, the only objeclion to the incision 
IS the longitudinal division of the antenor and posterior sheaths 

4 Pochhammer Incision 

Suggested in 1918 The vertical portion of this incision is the same 
as m the Komg Perthes incision The rectus muscle is cut trans\erselj 
The posterior sheath of the mu«cle and the peritoneum are incited in a 
semicircular line This incision is very similar to an incision described a 
fen > ears pre\ louslj by Don It has the same commendable and objection 
able features as the Don incision 

5 Wmkelmann Incision 

Suggested m 1909 As this is described beloiv, it is actually Sprengel’s 
de'icnption of Winhelmann s incision It consists of a longitudinal incision 
in the rmdlinc from the cnsiform process to the umbibciis through the sXin, 
superficial and deep fascia (Fig 40*, left upper insert) These are retracted 
to the right and the antenor sheath of the right rectus muscle is cut longi 
tudinally The nght rectus muscle is retracted laterally and the postenor 
sheath and pentoneum cut transversely 

This incision gives a good operative field particularly if it is enlarged 
m the same manner on the other side (Fig 40* and Fig 40, mam picture) 
Hortoer, its objectionable feature is that a Jongitiidina) out is made 
through the anterior sheath of the rectus muscle This incision is kno^n in 
this country as the Sloan incision Sloan described it and brought atten 
tion to its merits in 1927 


LUMBAll INCISIONS 

Recently there has arisen a tendency to approach the abdominal \isccra 
through posterior incisions As a matter of fact these incisions were u^ed 
for some abdominal operations long before the anterior abdominal incisions 
vere employed For instance, lumbar colostomies were done much earlier 
than the inguinal type of colostomy The reason for using a lumbar 
approach m the pre antiseptic time uas the fear of peritonitis WTien 
aseptic methods i\ere introduced and the fear of peritonitis was lessened, 
the lumbar and postenor approach in general were abandoned They were 
re\a\ed only in recent times, not on account of the fear of pentomtis but 
because the surgeons felt that the postenor route lessens the possibility of 
a post-operative hernia, dimmishes the shock and in some ca^es g!\ es better 
access to the di«eased organs These incisions however find very few 
followers, and v^hethe^ they will be viidcly adopted is questionable In 
many cases they give a better approach, in some cases they decrease the 
mortality, and these may be considered as points of advantage However, 
it IS far more inconvement for the patient to take care of a scar placed in 
the lumbar region than on the anterior abdominal wall Before describing 
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the abdominal incisions of flic lumbar region let us have a brief anatomical 
review. 

ANATOMY OF THE LUMBAH REGION 

Skin (Fig. 31, b). 

The fissure linos of Longer run in a semicircular direction and are 
continuous with the fissure lines of Langcr of the anterior abdominal wall. 
Superficial Fascia (Fig, 41). 

This pre.scnts no peculiarities. It is of considerable thickness in which 
is embedded a considerable amount of fat. Anteriorly, it is continuous with 
the superficial facia of the abdomen. 

Deep Fascia (Fig. 41). 

This layer is attached to the supraspinous ligaments and vertebral 
spines. Laterally, it is continuous with the deep fascia of the abdomen. 
Lumbo-dorsal Fascia (Figs. 41 and 42), 

This consists of three f.ascial layers, called respoctiv’cJy the posterior, 
the middle and the anterior. These three layers unite at the lateral margin 
of tlie sacrospinalis muscle and form a ligament which extends between the 
last rib and the iliac crest and gives partial origin to the internal oblique 
and transversus abdominis muscles. 

The posterior layer extends from the spines of the lumbar vertebrm 
laterally until at the lateral border of the sacrospinalis muscle it is joined 
by the middle layer. In the vertical direction it extends between the last 
rib and the ili.ic crest. On the chest, it Is continuous with the intercostal 
nponeurosw. From this layer arises the latis-rimus dorsi muscle (Fig. 41). 

The middle layer extends from the ends of the transverse processes of 
the lumbar V’crtebrm in a lateral direction. Posteriorly to it is situated 
the sacrospinalis group of muscles (.ccraispinalis dorsi, longissimus dorsi 
and iliocostalis), and anteriorly to it is the quadratus lumborum muscle. 
Just lateral from the line of fusion of the posterior and middle lamella 
of the lumbo-dorsal fascia the internal oblique muscle takes its origin 
(Fig. 41). 

The anterior layer (Fig. 41) is attached to the anterior surface of 
the transverse processes of the lumbar vertebrje. It lies in front of the 
quadratus lumborum muscle and behind the psoas major muscle. It joins 
the fascia formed by the fusion of the posterior and middle layers just 
lateral to the point of union of the posterior and middle lamellce. Laterally 
from this line of union of these three lamcll® the Icimbo-dorsal fascia is 
continuous with the aponeurosis of the transversus abdominis muscle. 
Muscles of the Back (Figs. 41 and 42). 

The latissimus dorsi muscle lies superficially; its fibers run upward and 
laterally; along its lateral side extend the vertical fibers of the external 
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oblique muscle, which run upward and slightly inward. Frequently, the 
lateral fibers of the latissimus dorsi overlap the medial edge of the external 
oblique muscle. 


M rwhis ah3cniuni6 



Fio. 41 Cross section of the lumbar region. 


The next group of muscles tvhich are exposed after dividmg and reflect- 
ing the posterior lamella of the lumbo-dorsal fascia, latissimus dorsi and 
external oblique muscles are (enumerating from the median line laterally), 
the sacrospinalis, the serratus posterior inferior, and the internal oblique 
muscles. By cutting and reflecting the middle layer of the lumbo-dorsal 
fascia and the internal oblique mnscle the folIo\ring muscles will be seen 
(enumerating from the median hne laterally): the quadratus lumborum 
and transversus abdominis muscles. By cutting the anterior layer of_the 
lumbo-doKal fascia in the innermost part in front of the transverse proc- 
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csscs of the lumbar vcrtebrm there arc exposed the psoas major muscle 
and, more laterally, the transversalis fascia. Cutting through the trans- 
versalis fascia, all the ictropcriloneal structures, such as kidney, duo- 
denum, parts of the large bowel which have no mesentery, and the large 
blood-vessels and their branches, will be exposed. 



Tiq 42. Muscles of the back (after Hauber). 1. Spina scapula!. 2. Proc. apinosus vertebras 
thor. XII. 3. M obliqutis ftTt. abdominis. 4. Tngonumlumbale. 5. M. ohljqwus ext abdominis. 
6. M. obliqiius intern, abdominis. 7. M. gfuLoeus medms. 8. M. glutaeus maximus. 

The blood-supply of the posterior abdominal wall is derived from: 
a. Subcostal Artery. 

This artery, which is actually the twelfth costal artery, t.akes its origin 
from the thoracic aorta. It runs laterally, being situated helots the last rib. 
It pas.scs below the lumbo-costal arch to the abdomen, and lies posterior 
to the kidney and colon and anterior to the quadratus lumborum muscle. 
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In Its further course laterally it pierces the anterior lamella of the lumbo- 
dor^al fascia and runs betTveen the transvcrsus abdominis muscle and the 
internal oblique muscle, and anastomoses with the branches of the lower 
two intercostal arteries w ith the lumbar arteries and w ith branches of 
the superior epigastric arterj 
b Lumbar Artenes 

There are usuallj four pairs, occasionally a fifth pair is present They 
take their origin from the aorta, run in a lateral direction, Ij mg first on the 
bodj of the corresponding lumbar ■vertebra ind then between the trans 
\erse processes of each two adjoimng vertebr® At the lateral border of 
the interval between each two transverse processes each lumbar artery 
turns laterally and runs posterior to (lie quadratus lumborum muscle with 
the exception of the low est one w hich passes in front of this muscle In their 
further course laterally, they pierce the aponeurosis of the origin of the 
tnnsversiis abdominis muscle, and he in the interval between the trans 
versus abdominis and the internal oblique muscles Here they anastomose 
with each other, with the lower two lulercoslal artenes, the subcostal 
artery, with branches of the supenor and inferior epigastric arteries, 
with branches of the deep circumflex iliac artery, and with the lumbar 
branch of the iho-Iiimbar artery 

c The lumbar branch of the iho lumbar artery supplies the psoas and 
quadratus lumborum muscles It anastomoses with the lumbar and deep 
circumflex iliac arteries 

d Deep Circumflex Hiac Artery 

This arises from the lateral side of the external iliac artery immedi- 
ately above the Poupart ligament It runs laterally and upward and a little 
beyond the anterior supenor iliac spine It pierces the transversus ab 
donums muscle and is continued between this muscle and the internal 
oblique muscle, where its terminations anastomose with the lumbar branch 
of the iho lumbar arter> 

e Superffciai Circumflex Iliac Artery 

This arises from the front of the femoral artery just below the Poupart 
ligament It runs laterally and upward as far as the anterior superior iliac 
spine It supplies the skin of the groin and anastomoses with branches of 
the deep circumflex iliac arterj 

I^ERVE SUPPLY OF THE POSTCRfOR ABDO^I^^AL WALL 

a Antenor Ramus of the Twelfth Thoracic Kerve 
This branch appears below the twelfth nb and pas'^es laterally and 
downward behmd the psoas major muscle In its further course it lies in 
front of the quadratus lumbonim muscle and hehmd the kidnej and cor- 
responding part of the colon Then it pierces the transversus abdominis 
muscle and lies betw een this muscle and the internal oblique muscle until 
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it reaches the sheath of the rectus muscle. The course of the nerve in the 
anterior part of the abdominal wall has already been described. It gives off 
muscular branches to the transverse, internal and external oblique mus- 
cles and to the rectus muscle, and also cutaneous branches — the anterior 
terminal branch, which was described m the anatomy of the anterior ab- 
dominal wall, and the lateral cutaneous branch which, while running 
through the lateral abdominal wall, is still situated in the muscles and only 
becomes superficial about two inches behind the anterior superior spine. 
It supplies the skin of the buttock. The twelfth thoracic nerve receives 
occasionally a communicating branch from the eleventh nerve, and still 
more frequently sends a communicating branch to the first lumbar nerve. 

b. Lumbar Plexus. 

From the first, second, third and fourth lumbar nerv'cs arise muscular 
branches to the qundratus lumborum muscle, and from the second and 
third lumbar nerves arise muscular branches to the psoas major muscle. 

The ilio-hypogastric nerve, which is derived from the first lumbar 
nerve, traverses the substance of the psoas muscle and then runs down- 
ward and laterally in front of the quadratus lumborum muscle and behind 
tlic kidney and colon. Then it penetrates the trnnsversus abdominis muscle 
and runs between it and the internal oblique muscle laterally and down- 
ward. About one inch in front of the anterior superior iliac spine it pierces 
the internal oblique muscle and runs between it and the aponeurosis of 
the external oblique muscle in the same medial and downward direction. 
It pierces the aponeurosis of the external oblique muscle about one and a 
half inches above the subcutaneous inguinal ring and becomes cutaneous. 
In its course it gives off muscular branches to the oblique muscles of the 
abdominal wall. 

The ilio-inguinal nerve is derived from the first lumbar nerve. It runs 
nearly parallel with the ilio-hypogastric nerve, but below it, and traverses 
the same structures. It runs behind the aponeurosis of the external oblique 
muscle just above the Poupart ligament and becomes superficial after 
passing through the subcutaneous inguinal ring. 

Its muscular branches give innervation to the oblique abdominal mus- 
cles. This distribution of its cutaneous branches is described in the anatomy 
of the anterior abdominal wall. 

GENERAL REMARKS ON LUMBAR INCISIONS 

From the above description of the direction of the fibers of the skin, 
fascia and muscles we see that each muscular layer runs in a different 
direction. If we do not wish to cut the muscle we must make a muscle- 
splitting incision, and for this reason the opening cannot be verj' large. 
Therefore, operations which require a large operative field are not suitable 
for a lumbar approach. Still, it is possible to perform a great number 
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of operations through a lumbar approach It is also i^oith noting that 
incisions leading to the retropentoneal structures of the abdomen can be 
made only in a eomparati\ elj narroAV area located laterallj to the outer 
border of the lumbosacral muscle since in front of this muscle are situated 



the transverse processes of the lumbar vertebral which block the entrance 
into the retroperitoneal apace (Fig 41) It is true that these incisions can 
be prolonged along the lateral and anterior walls of the abdomen However, 
it will hardly be possible then to confine ones self to strictly muscle 
splitting incisions 

1 Transverse Lumbar Incision for Appendectomy (Figs 45 and 4G) 
The incision starts at the lateral border of the lumbosacral muscle 
and one-half inch above the crest of the ihum cutting transv ersely through 
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^10 skin up to tlio posterior axillary line; ordinarily this is about three 
inches. The skin, superficial and deep fascia are cut transversely. The 
external oblique muscle is split in the course of its fibers {i.e. in an upward 
direction) ; the split muscle is retracted, and the internal oblique muscle is 



Fio. 44. Different types of lumbar iacisions. 1. Simon incision. 2. Qcrgmana incision. S.Kocher 
incision. 4. P^an incision. 5. Israel incision. 6. Bardenlieuer incision. 


Split in the course of its fibers (i.e. upward and laterally). These fibers 
are retracted, and the fibers of the trans\*ersus abdominis muscle are split 
in the course of its fibers {i.e. transversely). It is important not to injure 
the branch of the deep circumflex iliac artery and the ilio-inguinal and 
ilio-hypogastric nerves. The ilio-ingulnal ner^’e runs here nearly hori- 
zontally very close to the crest of the ilium, and the ilio-hypogastric nerve 
runs in the same direction, one inch above the ilio-inguinal nerve. Tlic 
transversalis fascia and peritoneum ore cut transversely. This approach is 
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e-’sentiallj the same as ^as described bj Edebohls as long ago as 1895 and 
later reappeared under different names, such as the Sheldon incision, m 
1904, and the Mermingas incision m 1931 This incision in some cases may 
be used ev en for remo\ al of tlie cecum 



Fio 45 Lumbar appendectomy Insert — Skia mcision Mam picture — E’cternal 
obi quo muscle u exposed 

2 Lumbar Incision for Excision of the Ascending and Descending 
Colon (Fig 38 C, 9 and 10) 

This incision, made m the right lumbar region for resection of the 
ascending colon and in the left side for rejection of the descending colon, 
was suggested quite recently There is shoeX by this method of ap 
proach Hon c^ er, the exposure is not as good as in the ca'e of an anterior 
approach, and n e do not belie\ e that it wiU replace the anterior approach 
We beheve if to be useful only for drainage purposes 
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3. Lumbar Incision for Removal of the Hepatic and Splenic Flexures. 
■\Vhat has been said concerning the lumbar incision for excision of the 

ascending and descending colon is applicable here. 

4. Lumbar Incision for Exposure of the Pancreas, Pancreatic Cysts, 
and Drainage of the Pancreas (Fig. 3S, C, 8). 



A left-side lumbar incision is employed for a posterior approach to the 
tail of the pancreas, and a right-side incision for approach to the head of 
the pancreas. However, this does not give sufficient room, and for this 
reason it may be of use for drainage purposes only. 
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COMBINED ABDOMINOTHORACIC OR LUMBO THORACIC INCISIONS FOR 
APPROACH TO THE SPLEEN LI\ER AND SUBPHRENIC SPACE 

There are described a number of incisions through the abdominal and 
thoracic ivall designed to expose the abdominal viscera, both intra peri- 
toneal and extra peritoneal In some of these incisions, both the pleura 
and the peritoneum are opened , in others, only one cavit j is opened — either 
the pleural or the abdominal Still in others, the thoraco abdominal incision 
does not open either the peritoneal or the pleural eavitj, the nork being 
confined to the retro peritoneal or extrapleural spaces A fei\ of these types 
are described beloii 

I Transdiaphragmatic Celiotomy with Openmg of both the Abdommal 
and Pleural Cavities 

This IS characteriaed bj opening first the pleural cantj and the 
forming of adhesions bet\ieen the costal and diaphragmatic pleur® as the 
first stage, and by entenng the peritoneal cavity as the second stage of the 
operation It uas first performed by Ilo«er, in 1864, but he did not find 
followers on account of the dangers connected inth it Volkmann, in 1878 
and Israel, m 1879, used this route for the removal of echinococcus This 
operation was generally done m two or three stages m order to prevent 
mfcctiun of the pleural and abduimiial cavities The first stage consisted 
m packmg the opened costo-diaphragmatic smus that adhesions should 
form betweon the costal and diaphragmatic pleurae and later, as the 
second stage, the diaphragm was opened 

Trendelenburg in 1883 introduced as the first stage, sutunng of the 
diaphragmatic to the costal pleura instead of packing This approach is 
used now onlj by some surgeons to evacuate a subdiaphragmattc abscess 
Ijmg high in the dome of the diaphragm, and an abscess of the postero- 
supenor surface of the liver or of the spleen 

Technic 

Stage I 

Step 1 The skm incision starts at the posterior axillary line and passes 
along the corre‘<pondiug nb (81b or 9th) for "cveral inches until the car- 
tilage of this nb is reached (Fig 47, ms ) 

Step 2 The 8th and 9th ribs are each resected subperiosteally for a 
length of four inches (Fig 47) 

Step 3 The pleural sinus is exposed at the lev el of the eighth nb and 
the costal pleura is ‘’utured to the diaphragmatic pleura m a circular man 
ner (Fig 47) 

Stage IT This is performed several days later 

Step 1 The skin is re-opened 
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step 2. Tlie periosteum of tlio ninth rib, the endotlioracie fascia, the 
pleura costalis, the pleura phrcnica, the fascia covering the thoracic sur- 
face of the diapiiragm, the muscular part of the diaphragm, the fascia 
diapliragmatica (abdominal side), and the parietal peritoneum arc incised. 



Fio. 47. Transdiaphragnsatic, transpleural laparotomy. Interl — SVia incisjon in the 8th inter- 
costal space. Main picture — The costal pleura is sutured to the diaphragmatic pleura. 

However, many surgeons advise not to use the transpleural route for 
cases in which the pleural cavity is not involved; they suggest using this 
method only in cases in which empyema is already present or in whieli 
there are already present firm old pleural adhesions. For the rest of the 
cases (and this constitutes about 70 per cent) they advise using the 
subpleural approach. This approach can be reached either from the front 
or from beliind. If it is reached from the front, it can be done either with 
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the aid of permanent resection of some ribs or their cartilages (method of 
Lannelongue, Monod and Vanverts modification of the Lannelongue 
method); or of temporary resection ^latavedel, etc.), Or, as suggested 
by Clairmont and described by his assistant Nather, in 1923, the sub- 



Fig. 48. Transdiaphragmatic laparotomy below the costo-diaphragmatic sinus. Oanniot 
modification of the Latmelongue method. 


diapliragiiialic space can be reached by incising the anterior abdominal 
wall parallel to the costal arch, down to the transvcrsalis fascia, then 
separating this fascia bluntly with a finger in an upward direction until 
the diaphragm is reached, and tiien continuing this separation of the 
fascia and peritoneum from the muscular portion of the diaphragm until 
its dome is reached. 
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II. Transdiaphragmatic Celiotomy below the Costo-diaphragmatic 
Smus.—Anterior Approach (Figs. 48 and 49). 

This method is characterized by opening the peritoneal cavity only. 
It was introduced by Lannelongwe, in 18S7. The technic, somewhat modi- 
fied by Canniot, in 1891, is as follows; 



Tio. 49. Transdiaphragmatic laparotomy below the costo-diaphragmatic sinus. Canniot 
madi5eatlon ol the Idnnelonguc method. 


Step 1. The skin-incision starts three cm. laterally from the ensiform 
process and two cm. below the costal arch. It is carried laterally as far as 
the bony portion of the tenth rib (Rg. 48, insert). The skin, superficial 
and deep fascia, and the external and internal oblique muscles are cut. 
The costal arch (Fig. 48, main picture) is raised. The attachment of the 
transverse abdominal muscle and that of the diaphragm are carefully 
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separated from the cartilages of the arch The transversus abdommis 
muscle should not be separated from the bony portions of the nbs, since 
the pleura (and the pericardium, if it is the left side) may be opened 
Step 2 The cartilages of the eighth ninth and tenth nbs are cut 
through The cartilage of the eighth rib should aetuallj be resected (cut 



Fiq 50 Transd aphrasinatic laparotomy belov the coato-diapl ragmat c s dus Monod 
and ^ anveits mod fication of th« Lannelongue method 


in tuo places)# This ^vill expose a triangular space in which will be seen 
the fibers of th internal oblique mu‘5cle, the transversus abdomims muscle 
and the diaphragm 

Step 3 The internal oblique and trnnsversus abdomims muscles are 
divided The pleura is now displaced upward and the diaphragm and the 
peritoneum are divided (Fig 4D) 
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Another modification of the Lannelonguc technic was suggested by 
Monocl and Vanverts: 

Monod and Vanverts Modification of the Lannelongue Transdia- 
phragmatic Celiotomy. 



Pig. 51 Extraperitoneal — 'Extrapleural anterior subdiaphragmatic approach, Clairmont 
teclmic. Tlie finger separates the posterior sheath from the diaphragm. 


Technic. 

Step 1. The skin-incision starts at the junction of the cartilage of the 
seventh rib with the sternum, and is continued downward and laterally 
until the tenth rib is reached. It is then continued laterally in the ninth 
intercostal space for another two to three cm. After reflecting the skin ovith 
tlie subjacent soft tissues, the cartilaginous portion of the arch is exposed 
(Fig. 50). 
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Step 2 The exposed cartilaginous portion is cut and reflected down- 
ard Tlie atlachinent of the internal obhque muscle is divided The trans- 
\er'«e abdominal muscle and the diaphragm are ‘separated from the inner 
surface of the cartilages 

Step 3 The ered cartilages of the eighth, ninth, and tenth ribs are 
removed as is also the loner border of the cartilage of the se\enth nb 

Step 4 The pleura is displaced upward and the diaphragm and peri- 
toneum are opened 

This method gi\es a better approach then the original Lannelongue 
procedure 

III Extrapentoneal — Extrapleural Anterior Approach to the Dome 
of the Diaphragm or to the Upper Surface of the Liver or Spleen (Clair- 
mont Method) 

Technic 

Step 1 A ‘»kiii incismn four inches long IS made one half cm below and 
parallel to the costal arch The skin, fascia, external, internal and trans 
ter«e abdominal inu«cles are divided 

Step 2 The finger begins to ‘separate the transversahs fascia and the 
peritoneum from the superimposed structures in an upward direction until 
the costal arch is reached, a hook is then placed behind the arch which 
lifts it, thus facihtating the further separation of the trans\ ersalis fascia 
and peritoneum from the muscular portion of the diaphragm This is done 
until the upper surface of the hver or spleen or the dome of the diaphragm 
IS reached (Fig 51) 

This approach is indicated for subphrenic abscess or abscess of the 
li\ er or of the spleen 

In case of posterior approach to the dome of the diaphragm this can 
be done also either bj a transpleural or suhpleural method When it is 
done below the pleura the pentoneal cavity may or ma> not be entered, 
depending on where the «eat of the pathology is located If it is done for 
subphrenic abscess or for an abscess of the postero superior surface of the 
liver, then the operation may he done not onlj exlrapleurallj but also 
extrapentoneally It maj be done writh resection of the posterior nbs 
(subpenosteal resection of the IX or X nbs — Method of Elsberg), or with 
resection of the Xllth nb onlj (Method of Clamnont) 

IV Zxtrapentoneal, Extrapleural Posterior Approach (Clairmont 
Method) (Figs 52 and 53) 

Technic 

Step 1 The skin incision is made abo\ c and along the entire length 
of the XII nb (Fig 52, in'ert) 
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Step 2. The XII rib is resected subpcriostcally. 

Step 3. A transverse incision is made through the entire thickness of the 
muscles at the level of the first lumbar vertebra until the renal fascia is 
reached (Fig. 53). 

[Thus there is no danger, whatsoever, of injuring the pleura.] 



Step 4. A blunt separation of the renal fascia from the super-imposed 
structures begins in an upward direction. By going upward the finger sepa- 
rates tile transversalis fasci.T. and the peritoneum from the muscle of the 
diaphragm. This is done until either the dome of the diaphragm is reached, 
or until the upper surface of the liver is reached, depending on the seat of 
the pathology (Fig. 63). 



TECHNIC OF OPENING OF THE ABDOMEN 


S3 



Fia. 53. Extrsp^ritonCA]— Extraplcnral Gubdiapbra^matic po^tcnar Approach. CJajrmont 
tcchntc. The fmger cutera ttiruugU the ImuaversAlb lascia and pitaliea away the penluiicani 
from the diaijhrai5.m. 


METHODS OF OPENING AND CLOSURE OF THE ABDOMEN 

The technie of opening the abdomen varies according to the type of 
incision employed. "We shall describe in detail only a few methods which 
will serve as examples for the rest. 

Right Midrectus Incision. 

Step 1. Tlie tip of a sharp-pointed kmfe is placed at a right angle to the 
surface of the skin, which is then pierced by pressing the blade downward. 
As soon as the tip of the knife penetrates the skin, the surgeon immediately 
feels that (he knife is in the fascia. He then changes the direction of the 
knife to an angle of 45° to the skin, and presses moderately downward 
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cutting through the skin for tho desired length of the incision. Before 
finishing the incision he turns the knife again to an angle of 90° to the 
surface of the skin. [The reason why we advise starting and finishing the 
incision with the knife held perpendicularly to the surface of the skin is 
that then the entire length of the incision is uniformly deep; whereas, by 



Exo G4 a. Fixing tbe to«eI on one Up of the wound, 
b. The towel covers the towel-clips. 


keeping the blade constantly at an angle of 45“, the beginning and end of 
the incision are not cut deep enough, and it becomes necessarj' for the 
surgeon to deepen the incision at each end. This means at least two addi- 
tional movements, and it is fundamental in surgical technic not to make 
unnecessary movements.] 

As soon as the skin-incision is made, this knife is laid aside, and an- 
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Other IS used for the rest of the operation The reason for doing this is 
that it is considered contaminated after cutting through the skin 'I'he 
superficial and deep fascia are cut through precisely as described for m 
cision of the skin 

Step 2 The bleeding points are cl'UDped with hemostatic forceps using 



small artery forceps with small jaws whereby large masses of tissues Tail 
not be caught with the blood -vessels 

[The smaller the amount of tissue which is caught with the blood- 
vessel, the less sloughing there will be and the neater the operation] In 
grasping the blood vessels we should avoid catching the skin and this may 
be accomplished by keeping the forceps perpendicular to the surface of the 
wound 



S6 Tire sunarcAL xEcnmc of abdominal operations 

Step 3. Towels arc attached to the lips of the wound as follows; 
The surgeon catches with a tooth of a towel-forceps the skin of the 
upper end of the lip on the assistant’s side, and with the other tooth the 
towel. The towel-forceps is then turned through 90“^, so that it will rest 
on the assistant’s side of the wound perpendicularly to the length of the 



riQ. 56. Tl/atn picture — Cutting the antenor sheath of the rectus muscle by scissors in an 
opward direction Insert — Cutting the anterior ehcalh by a kmfe in a downward direction. 

wound (Fig. 64, a). The same is done at the lower end of the incision, and 
the tots el is turned so that it covers the lip of the wound and the towel- 
forceps on the assistant’s side (Fig. 54, b). The assistant repeats this pro- 
cedure on the surgeon’s side. When the towels thus cover the lips of the 
wound, the surgeon grasps the tw o tow’ela at the lower angle of the w’ound 
with a towel-forceps and his assistant does the same at the upper angle of 
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the •wound The skm should not be caught, by these manipulations, the 
surgeon co\ers with a towel the forceps at the lower end of the wound and 
the assistant does the same at the upper end (Fig 55) 

The towels may be attached in a different way The surgeon attaches 
the first and the assistant the second towel as described previously, a 



third towel IS then placed so that it coders the entire wound with its lower 
edge Ijing just below the lower end of the wound With a towel forceps 
this end of the towel is attached to the ti\o previously placed towels 
Then this towel is lifted from the •wound so as to co\er the last applied 
towel forceps and that portion of the abdomen below the lower end of the 
w ound incision The same procedure is repeated w ith another tow el w hich 
will co\er the portion of the abdomen abo^e the upper end of the incision 
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In this way no instruments are left uncovered and the wound is walled 
ofT from the skin. 

Step 4. The anterior sheath of the rectus muscle is incised with a knife 
for a length of one inch in the center of the intended incision. This incision 
is enlarged with scissors upward and the knife downward (Fig. 50). 



Fia. 58. Matn picture — The muscle is split by the index-finger of each hand, 

Inttrl — Cutting the thread aboTc a tissue-forceps. 

(The reason why we should not cut with the scissors downward is that 
in order to do it conveniently the surgeon must change the posture of his 
body and push his assistant, who is standing at his left hand, aside. As a 
rule, the surgeon should never change the posture of his body. If he cannot 
accomplish a maneuv'er with his right hand in a normal erect posture, he 
should, instead of changing the posture of his body, either execute this 
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mo\ement by changing hands that xs do it ^Mth his left hand, or if he 
cannot do it Anth his left hand, then he should change the instrument ] 
The length of the anterior sheath incision should be one quarter of an 
inch shorter at each end than the slan incision After the anterior sheath 
of the rectus muscle is incised the muscle fibers are split with the handle 



Flo 59 l/ctn picliire— Inc a Dg the peritoneum la^trt — Show mg each deeper layer al ghtly 
shorter tbaa the more sopcrfic al lajer 

of the knife for a distance ahich will allow the index finger of the left hand 
to enter the opening made by the split mu^sclc (Fig 57) This finger is 
'separated from the handle of the knife for a distance of about tw o inches 
The knife is then laid aside and the index fingers of each hand are then 
separated from each other, thus sphttmg the muscles along the entire 
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length of the incision (Fig. 58). All divided blood-vessels arc tied. 

[We have already spoken of the various methods of tying. There is 
one suggestion which we would like to offer at this time. Frequently there 
is a difference of opinion between the surgeon and his assistant as to 
whether the thread should be cut long or short. In order to avoid these 
misunderstandings in the operating-room, it is well for the surgeon to 
arrange beforehand with his assistant to cut the thread immediately above 
the tissue-forceps which is placed by the surgeon at the proper point 
(Fig. 58, insert).] 

Step 5. The surgeon grasps tho posterior sheath (with the transversalls 
fascia and the peritoneum) by surgical tissue-forceps, and the assistant 
also grasps it one inch away. With the thumb and index-finger the surgeon 
feels whether any visceral structures arc adherent to the peritoneum. If 
they are not, he then makes with the knife a small opening in it. The edges 
of this opening are then caught by the surgeon with an artery-forceps on 
the fl.ssistant’s side, and by the assistant on the surgeon’s side. Stretching 
the peritoneum with those forceps, the latter is cut by scissors upward 
(Fig. 69) and by the knife downward. The length of the incision should be 
a quarter of an inch shorter at each end than that in the muscle. To avoid 
unnecessarj' traumatism of the peritoneum the artery-forceps which grasp 
it are then removed. [The reason for making the incision in each subse- 
quent layer a little shorter than in the superimposed one is that it is easier 
then to close the abdomen (Fig. 59, insert).] 

CLOSURE OF THE ABDOMEN 

The closure of the abdomen as practised today in also a process of 
surgical evolution. In prc-antiscptic days closure by needle and thread, 
although known, w.as not frequently used. At that time, the surgeons 
preferred to use adhesive tape to bind together the lips of the abdominal 
wound. None of the layers situated beneath the skin were actually brought 
together. The reason for this was threefold: 

1. Tlie surgeons were afraid to use bloody union methods (needle and 
thread) because of the danger of piercing the bowel; 

2. Adhesive tape could be changed quite frequently; thereby tho pus 
could be evacuated (and in pre-antiseptic days pus was the rule and not the 
exception) ; 

3. The surgeons believed that in case of increased intra-abdominal 
pressure, produced by coughing, raeteorism, etc., adhesive tape offered 
greater resistance than suture-material. 

However, in the beginning of the Nineteenth Century (1817), Nicolaus 
Aleyer was already teaching closure of the skin by suture and reinforcing 
this suture by adhesive tape. The peritoneum, muscles and fascia ^^ere 
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still not approximated and fixed to each other Schenk, m 1823, suggested, 
m the case of a thin abdominal T%all, sewing the lips together by a suture 
penetrating the entire thickness of the abdominal wall including the 
pentoneum In the fourth decade of the Nineteenth Century, closure by 
suture was generally employed Yet the surgeons used a suture penetrating 
the entire thickness of the abdominal wall except the peritoneum, which 
was not sutured at all Crede was one of tlie leading exponents of this Ljpe 
of suturing The next step in the de\ elopment of the closure technic w as to 
close the peritoneum partially and then reinforce this by a suture passing 
through the entire thickness of the abdominal wall except the peritoneum 
(Schultze, 1862) About the same time some surgeons began to use the 
abo\e mentioned suggestion of Schenk bj employing sutures which 
penetrated the entire thickness of the anterior abdominal wall (Spencer 
Wells, 1859, Gurlt, 1862) For the suture material they used silk, steel- 
wire (Eisendrahtnahte), sihcrnire, cafgut (plain or chromic), silknorm- 
gut, or fishgut The closure w as usually done by interrupted sutures 
Czerny, in 1880, was already employing the techmc of suturing in two 
layers deep, which included the pentoneum, transversalis fascia, and the 
trans^ ersus abdominis and internal oblique muscles, and superficial, w hich 
included the external oblique muscle and the skin 

Billroth, in 1884, introduced suturing of the abdomen in three layers 
deep, the peritoneum only, next, (he muscles and superficially, a contin 
uous skin suture 

Bogaewskj, in 1896, introduced three layers of a continuous suture 
with the same umnterrupted thread, the first layer, the pentoneum, the 
second, the muscles with their sheaths (or fascia, if sutunng the lateral 
muscles of the abdomen), and the skin He used only absorbable material 
Koeberle was the first who emphasized the importance of suturmg 
the fascia He sutured it as a separate layer In the United States, W Gill 
Wylie, in 1887, emphasized the importance of sutunng the fascia 

ITegar, in 187^ suggesfeef (fie Ibf/owmg suture A 6ife is taken through 
the skin at the edge of the incision Then a bite through the entire thick- 
ness of the abdomen, except the skin and peritoneum, half an inch away 
from the line of the incision on the bumc side Then a bite through the 
pentoneum at the edge of the lucision of the same side The re\erse is 
then done on the other side In this way the skin and pentoneum of one 
lip were closely approximated to the skin and peritoneum of the other 
hp, and the muscles and fascia of the abdominal wall were cm eloped 
betw een the skin and pentoneum of each lip 

Kehrer, in 1894, used the figure of-eight stitch, a bite was taken 
through the skin of one side, through the anterior and posterior sheaths 
and pentoneum of the other side, through the pentoneum, posterior and 
anterior sheaths of the first side, and through the skin on the other side 
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No muscles were caught in the suture, and the stitches were later removed. 

Kdebohls, in 1890, sutured the abdominal wall in four layers: 

1. Peritoneum and posterior sheath. 

2. Hecti muscles. 

3. Anterior sheath. 

4. Skin. 

Kosman, in 1895, emphasized the importance of mere approximation, 
and not strangulation of the tissues by tight ligation. 

Kendal Franks introduced the employment of subdcrmal sutures, and 
Pozzi improved the technic of its execution. 

Kehrer, in 1887, was the first to spread the omentum over the ab- 
dominal cavity after he performed Cesarean section, Jesset, in 1891, 
advocated this procedure as a routine technic for all abdominal operations. 

Laroyenne, in 1895, advocated fixing the omentum by its lower angles 
to the posterior abdominal w'all. 

TECHNIC OF CLOSURE 

Today, the essentials of closure are fairly standardized, but there are 
still many variations in details as used by different surgeons. The method 
as used in our work is as follows: 

We suture the wall in four layers: 

1. The peritoneum with the posterior sheath are closed with chromic 
catgut No. 1, by interrupted or continuous suture. In case of interrupted 
sutures, the distance between the successive bites is one-half of an inch. 

2. ITie muscles are closed by interrupted sutures (plain catgut No. 1). 
Tlie distance between the bites is one inch. 

3. The fascia (anterior sheath) is closed with chromic catgut No. 2, 
single or No. 1 double thread, interrupted. The distance between the bite.s 
is one-half inch. 

4. Tlie skin is closed by interrupted horsehair or dermal sutures. The 
distance between the bites is one-half inch. 

In fat patients, and in case large incisions have been made, we place 
three “tension-sutures” of silkworm gut. These sutures penetrate the en- 
tire thickness of the abdominal wall except the peritoneum, and are placed 
immediately after the peritoneum is sutured, but are not tied until the 
skin-sutures are introduced. 

Step 1. The peritoneum and the posterior sheath of the rectus abdominis 
muscle are caught in four places — at the upper angle, at the middle of the 
right lip, at the middle of the left lip, and at the lower angle (Fig. 60). {It 
is important that the posterior sheath of the rectus muscle be caught with 
the peritoneum, because, if this sheath is not included, then it is possible, 
that the most important layer, namely the transversalis fascia which lies 
between the posterior sheath and the peritoneum, and which is an impor- 
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tanfc factor in the prevention of the development of ventral hernia, nill not 
be sutured.] The forceps is lifted at the upper end, and 'n ith a curved round 
needle the suturing is begun from the upper to the lover end. The bites of 
the needle should he made in the direction from the lip of the assistant’s 
side to that of the surgeon’s side. The sutures are continuous or inter- 
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rupted, and, if continuous, are locked at each third stitch (Fig. CO, right 
lover insert). Each bite is made one-quarter of an inch avay from the 
other for the first and second stitches and onc-eighth of an inch for each 
third stitch, A\hieh should be locked. [In this vay, ve prevent extensive 
puckering of the peritoneum due to the locking of the stitch.J IVliile 
suturing, the thread is kept at a moderate tension. The lock-stitch is made 
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by bolding the tijread in front of the penetrating needle (Fig. GO, right 
insert), whereby there will be eliminated an extra movement for locking. 
[Instead of locking each third stitch, we may use each fourth stitch as a 
back-stitch, namely, inserting it just a little proximal to the point of exit 
of the third stitch (Fig. 60, left lower insert). This avoids puckering. We 



Fia 61. Insert — Grasping the Ups of tJie pentoneum. Main piclure— Throwing the clamps 
Across the fncKCOD. 

always prefer a back-stitch to a lock-stitch.] When the entire peritoneum 
is sutured, the free end of the thread is tied to the double thread which is 
attached to the needle. [N.B. In our discussion, i\e assume that the sur- 
geon is standing at the lower end of the wound. It is always natural and 
convenient to begin suturing from the farthest to the nearest end of the 
incision. For this reason, the sur^on begins suturing from the upper or 
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lo^\er end of the incision depending upon the place where he stands.] 
If the bow els protrude and it is difficult to suture the peritoneum, the 
following mancuvre may be useful; A laparotomj' sponge is placed in the 
abdomen. The peritoneum instead of being grasped by four artery-forceps 
as pre^doijsly described, is grasped alternately by six or eight artery- 



Fio 62. Closure of the peritoneal wound 

forceps, depending upon the size of the ituasion (Fig. 61, insert). Then, these 
alternate artery-clamps are thrown over the wound (Fig. 61); by this 
maneuvre the wound is temporarily dosed. The suturing begins at one 
end and when the part thus temporarily closed is reached the forceps 
closest to the sutured portion is thrown back. This opens a small part of 
the wound which should be sutured. This procedure of throwing back 
each clamp as reached is continued until the entire w ound is closed (Fig. 
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62) . [The surgeon must not forget to remove the laparotomy sponge before 
the peritoneum is closed.] 

Step 2. After the peritoneum, with the posterior sheath of the rectus 
muscle, is sutured, the split muscles are sewed by interrupted sutures wiiich 
arc placed at a distance of one inch from each other. Only small bites of 


a 



Pig 63 a. Tensioo-suturcs arc in place, b. Tying tho tension-sutures over a roll of gauze 

the muscle are taken and these sutures are not tied tightly but just enough 
to keep the muscles approximated. {In the ca.se of fat or stout persons, or 
when there is difficulty in stituring the peritoneum, teasion-sutures are 
useful. These act as splints and are placed before the muscles are sutured 
together. They are inserted at a distance of two inches apart and also two 
inches from the skin-edges and include the entire thickness of the abdomi- 
nal wall nith the exception of tlie peritoneum and posterior sheath; in 



TRANSVERSE ABDOMINAL INCISIONS 97 

this V aj , the thread includes the entire width of the rectus muscle Thej 
are not tied at this time, but artciy forceps are attached to each end 
(Fig 63, a) Some surgeons place the tension sutures m front of, instead of 
behind, the rectus muscle] After the muscle is sutured the skin is nell 
retracted, and the antenor ^eath of the rectus muscle is grasped bj tno 
forceps, one at the upper and the other at the loi\ er angle [Oceasionallj , 
it may be necessary to add a third and fourth arterj forceps in the middle 
of each hp ] The sheath is sutured in the same manner as the peritoneum 
After the anterior sheath is closed the skin (together «ith the deep and 
superficial fascia) is sutured Occasionally Me suture the superficial and 
the deep fascia «:eparatel> from the skin The latter can be clo'^ed either by 
an 01 er and over continuous suture (Glover suture, Fig 27, b) bj a con 
tmuous buttonhole suture (Heister suture, Fig 28), bj plain interrupted 
sutures (Fig 27, a) or by metallic chps (Michel clips) TV e usually u«e a 
lertical mattress suture or Michel clips After the skin is sutured, a strip 
of gauze IS placed on the wound and the tension sutures are tied (Fig 
63 b) 

Opening and Closure of the Paramedian Incision 

This incision was introduced with the intention of havung an unaltered 
muscle interposed betw cen the longitudinal incision of the posterior sheath 
and peritoneum behind the muscle and the anterior sheath in front of the 
muscle We will take as an example an incision in the epigastnc region 
The same techmc maj be employed in the case of a hypogastric incision 
Step 1 A iiudline incision is made froui the eusiforni process down tu 
the umbilicus If it is necessary to enlarge this incision, it is continued 
dowTiward in n semicircular manner to the left of the umbilicus This m 
cision should pa‘is through the skin superficial and deep fa'cia 

Step 2 The skin is reflected laterally for an inch, and the anterior sheath 
of the rectus muscle is inci«;ed 

Step 3 The inner hp of the aponeurosis is grasped by artery forceps m 
three places and separated from the rectus muscle (Fig 64 a) 

Step 4 The rectus muscle is retracted laterally (Fig 64, b) 

Step 5 The posterior sheath and peritoneum are cut in the same sagittal 
plane as the anterior sheath 

The closure of the paramedian memon is the same as has been de- 
scribed in closure of the midrcctus inclusion with this difference only , that 
in the latter procedure the portions of the split muscle are sutured to 
gether This of course is not done m the case of a paramedian incision 

TIlANS^EBSE ABDOMINAL INCISIONS 
As an eximole of a trans\erse abdominal incision, we will describe 
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one for exposure of the gall-bladder. The skin-incision is made from the 
lower end of the right costal arcli medially to the midline. 

Step 1. Tlic skin, superficial and deep fascia are divided (Fig. 65, in- 
sert). 

Step 2. The anterior sheath of the rectus muscle is cut transversely 
(Fig. G5). 



Fia. 64. Paramediao incision, a Anterior aheath is incised, b. The muscle is 
separated from the sheath and retracted laterally. 

Step 3. Each lip of the divided anterior sheath is sutured to the muscle 
at three places (Fig. 65). It is not necessary to include in the bite the entire 
thickness of the muscle but Just enough to prevent retraction of the fibers 
after division of the muscle. [Alternative Method.— As soon as Step I is 
completed, a very short longitudinal incision is made along the lateral 
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border of the rectus muscle, two artery-clamps are applied across the mus- 
cle, and the latter -with its anterior sheath is cut between these forceps.] 
Step 4. The rectus muscle is cut transversely (Fig. 66). 

Step 5. The posterior sheath and perUoiieum are cut transversely 
(Fig. 66). 



Fig 65 Transverse abdomtoal lacision Insert — Sktn incision ,1/c»n picture — Anterior sheath 
IS cut transversely, each lip is sutured to the muscle 

CLOSURE OF THE TRANSVERSE ABDOMINAL INCISION 
Step I. The peritoneum, uith the posterior sheath of the rectus muscle, 
is grasped at four places with artery-forceps — at the lateral angle, at the 
medial angle, and at the middle of the upper and lower lips. A continuous 
suture is made from the medial to the lateral angles (Fig. 67). 
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Step 2. The upper port ot the divided rectus muscle is sutured to the 
lower part by three interrupted vertical mattress-sutures, as follows: The 
suture enters tlie anterior sheath of the rectus muscle and passes through 
tlie muscle itself at a distance of one-halt inch from the cut edge of the 
lower lip. Then it penetrates the upper lip in the opposite direction passing 



Pig 60. Transverse abdomiiuil incision. TIio muscle is cut transversely; 
line oi incision in tiie peritoneum. 

through the muscle and the anterior sheath and emerging at a distance of 
half an inch from the cut edge of the upper lip. Then reversing, it pene- 
trates the upper lip through the edge of th^ anterior sheath only and then 
through the edge of the anterior sheath of the lower lip. In this way a 
vertical mattress-suture is placed. Several such vertical mattress-sutures 
are inserted and tied (Fig. 67). A few superficial sutures are inserted, con- 
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necting the lips of the anterior eheath between these mattress-sutures 
(Fig. 07, loner insert). 

Step 3. The skin is sutured by any of the previously described methods. 




Fio 67. Closure of tho abdomen Matn piriure— The peritoneum is clo3od, suturing of the 
muscle by mlenupted vertical maUrpsa-sulures Insert — Closing of the anterior sheath 

COJIBINATION ABDOMINAL INCISION 
McBurney (Gridiron) Incision. 

At the junction of the lateral and middle third of an imaginary line 
connecting the anterior superior iliac spine and the umbilicus, a perpen- 
dicular line is dratvn donnnard and jncdiaDy for about one and a half 
inches and upward and laterally for one incli. (Fig. 68, left upper insert). 
Thus, tliis incision is about two and a half inches long. Its letter end 
reaches the lateral border of the rectus muscle. The skin, superficial and 
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deep fascia are divided. The fibers of the external oblique muscle are split 
and (he aponeurosis of (his muscle is cut (Fig. GS, a). The fibers of the 
split muscle and of the incited aponeurosis arc retracted. The internal 
oblique muscle will then come into view (Fig. GS, a). This mu'^cle is split 
in the direction of its fibers, and (he split muscle is separated by retractors 



Fig. GS McBurney incision. Insert — Skia incision, a. Apoueuroais of the external oblique 
muscle IS cut and retracted, b. The fibers of the iaternal oUtque muscle are split; the trans- 
vcrsalis fascia is exposed. 

(Fig. 68, b). The transversus abdominis muscle will then come info \’iew. 
Its fibers run horizontally, perpendicularly to the long axis of the body. It is 
split and the transversalis fascia and peritoneum are cut as a single layer 
by the method which is already described for opening the peritoneum at 
any other place in the body. The transversalis fascia and peritoneum 
should be opened in a transverse direction. 
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Closure of the Abdomen m a “Gndiron” Incision. 

Step 1. The lateral angle of the pentoneum and transversalis fascia is 
grasped by one arterj -forceps and the medial angle by another The sutur- 
ing starts at the medial angle and runs to the lateral angle 

Step 2 The internal oblique muscle is closed by tuo or three inter- 
rupted sutures 

Step 3. The external oblique muscle and aponeurosis are closed by a 
continuous suture or by interrupted sutures 

Step 4 The skin is closed as desenhed above 

[Remarks In dealing with a “clean case," all the layers may be closed 
either bj a continuous or by interrupted sutures In the case of a gan- 
grenous appendix or in any “pus ease,” it is alwajs better to close by series 
of interrupted sutures ] 

For suturing the peritoneum, ue use chromic catgut No 1 single, for 
suturing the muscles, plain catgut No 1 single, for suturing the anterior 
sheath of the rectus muscle, chromic catgut No I double (20 da> ), or No 2 
single, for suturing the skin, horsehair or dermal, for tension sutures, 

U30 silk'n orm, gut 

Removal of Sutures 

We remove the tension sutures on the eighth day and the skin sutures 
on the ninth day 

COSMETIC CONSIDERATIONS 

Although the cosmetic considerations in making a skin incision on the 
abdominal ^ all are not of such importance as on exposed parts of the body, 
such as the neck or face, nevertheless it is de&irable to make the incision 
in such a manner that it shall not leav e noticeable scars This can be best 
accomplished bj making the skin incisions along the fissure lines of Langer 
PSYCHOLOGICAL CONSIDERATIONS 

In some cases the surgeon is confronted with a dilemma as to whether 
he IS dealing with a right sided pelvic condition or ^vith a ease of appendi- 
citis Although, from the surgical standpoint it is best under such circum- 
stances to make a low midline incision, which can be used both for explora- 
tory and for operative purpcKes, nevertheless in case of a young unmamed 
woman it will be psj chologicaJly more correct to make a right pararectus 
incision Cases are known, in which low midhne incisions in young un- 
married women were the causes of a subsequent marital nft 
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CHAPTER in 


ANATOMY OP THE SMALL AND LARGE BOWEL. 

INTESTINAL LOCALIZATION 

Ixi order to uuderstaritl the principles of intestinal suturing it is 
important to know the structure of the intestinal walls. In order to know 
what portion of a bowel we are dealing with a knowledge of gross anatomy 
is essenttal. 

The intestinal tract starts from the p 3 dorie ring of Iho stomach and 
ends as the terminal part of the rectum, the anus- It is divided into two 
large subdivisions, the smalt and large bowel. The small bowel is subdi- 
vided into three portions, the duodenum, the jejunum and the ileum. 

Duodenum (Fig. 69). — The length of the duodenum is about ten to 
eleven inches. It begins at the pylorus and ends in the duodeno-jejunal 
junction. It forms a horseshoe-shaped curve, the convexity of which is 
directed to the right and downward, and the concavity is directed to the 
left and upward. The distance between the two ends of the arch is a 
little more than two inches. Tlie duodenal arch embraces the head of the 
pancreas. The duodenum is subdivided into three parts; 

a. Pars superior. This is one and a half to two inches long. It extends 
from the pylorus to the neck of the gall-bladder. It is more movable than 
any other part of the duodenum and is situated intraperitoneallj’. 

b. The Pars descendens is three or four inches long. It begins at the 
neck of the gall-bladder, runs nearly vertically downward to the left of 
the right kidney and lies on the right side of the second and third lumbar 
vertebrte. Its anterior surface is covered with peritoneum. The ampulla 
of Vater is situated in this part of the duodenum. The common orifice of 
the common bile-duct and of the pancreatic duct opens in the ampulla 
(Papilla major). Occasionally, one inch above the Papilla major there is 
situated a separate opening for the accessory pancreatic duct, the Papilla 
minor. 

c. Pars inferior. This is the longest and narrowest part of the duo- 
denum. Its length varies from five to seven inches. It runs transversely 
from the right to the left in front of the inferior vena cava, the aorta and the 
A’crtebral column as the horizontal part, and then ascends to the inferior 
surface of the body of the pancreas as the pars ascendens. There it bends 
forward and forms at the level of the first or second lumbar vertebra the 
duodeno-jejunal flexure and continues as the jejunum. From the duodeno- 
jejunal juncture a band extends upward and laterallj' to the base of the 
transverse mesocolon — the ligament of Treitz. 
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The jejunum starts (Fig. 69) at the diiotleno-jejunal junction. It is 
attached to the posterior abdominal vrall by a peritoneal fold, which con- 
tains blood-vessels, lymph-vessels and lymphatic glands and nerves. This 
fold is known as the mesojejunum or the m®cntery of the jejunum. 



The ileum is a continuation of the jejimum. It joins the cecum at the 
ileo-eolic angle, It is attached to the posterior abdominal wall by the 
meso-ileum or mesenteiy’ of the ileum. The points of differentiation be- 
tween the jejunum and the ileum, the let^h of their respective parts, and 
their topographical anatomy will be given below under Intestinal Localiza- 
tion. 
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STRUCTURE OF THE ALL OF THE BOWEL 

a Tunica serosa (Fig 70) 

This IS a peritoneal co\ ering which surrouTids the entire cirenmference 
of the boM el w ith the exception of its mesenteric attachment At that point 
the tunica serosa is continued as two leaflets of the mesentery, as maj 


Tunica, serosa. 



Tunica. 

mucosii 


Tumea 

aubmucosa. 


Tunica 

musculana 


Tunica 

serosa 


Tunica, mucosa 


Fia 70 Cross sect on of bo^rcl A Small bowel B Large bowel 

be seen on a cross section In the large bow el the tunica serosa is usually 
absent on the posterior surface of the colon ascendens and descendens 

b Tunica musculans (Fig 70) 

Tins IS a muscular coat consistii^ of unstnped muscle, and is arranged 
m tn o lajers, the outer or the longitudinal, and the inner or the circular 
layer The outer layer is much thinner than the inner The muscular layer 
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of the bowel climimshes in fhicknras from above downward. It is the thick- 
est at the beginning of the duodenum and the thinnest at the terminal 
part of tlie ileum. In the large bowel the relations are reversed. The wall 
is thinner above and increases in thickness in a downward direction, so 
that it is the thinnest in the cecum and the thickest in the rectum. 

c. Tunica submucosa (Tela submucosa) (Fig. 70). 

This is a loose laj’er of areolar tissue. On its inner side is situated a 
very thin but strong laj’cr of elastic tissue which some anatomists consider 
as a separate layer, the muscularis mucosa. 

The tunica suhmucosa (and especially the muscularis mucosa) is very 
important in intestinal suturing, since suturing through this layer gives 
real strength to the suture-line. 

d. Tunica mucosa (Fig. 70). 

This is of a reddish color. This layer Is the thickest in the upper part 
of the duodenum and diminishes in a downward direction. It is the thinnest 
in the distal end of tlic ileum. It forms circular folds (plicae circulares), 
which are present in the entire length of the small bowel, with the exception 
of the upper duodenum and the lowest part of the ileum. These folds run 
perpendicularly to the long axis of the bowel, and they do not extend 
through its entire circumference. In the large bowel these circular folds of 
mucous inemLrane are called plicae semilunares coli. 

BLOOD-SUPPLY OF THE SMALL BOWEL 

The blood-supply of the small intestines is derived: (1) from the 
hepatic artery (through its gastroduodenal branch which gives ofT as one 
of its terminal branches, the superior pancreatico-duodenal artery, for the 
first part of the duodenum); and (2) from the branches of the superior 
mesenteric artery (inferior pancreatico-duodenal artery, rami intestini 
tenui, and the ileal branch of the Ueo-coUc artery). 

All the branches which furnish the blood-supply to the small bowel 
pass between the two layers of the mesentery. Before reaching the waif 
of the bowel each branch bifurcates. The bifurcating branches inosculate 
with each other and form arches Avilh their convexities directed to the 
bowel. Loops formed in this way are called “primary loops” (Fig. 71); 
from such loops small vessels (“vasa recta”) run to the wall of the bowel. 
If we examine the mesentery at another place, we will find a different 
arrangement. From the arches of the first loops arise arteries which do not 
reach the bow’el, but bifurcate before reaching it. These bifurcated arteries 
inosculate with the bifurcated branches of another artery to form another 
series of loops which are c.aDed “secondary loops” (Fig. 71). From these 
secondary loops arise the “v.asa recta.” In still other places in the mesentery 
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^ e find “tertiary loops” j and, finallj , there might be found in the mesen- 
tery some places nhere the arrangement of the bIood-\essels is quite ir- 
regular, the “primary, ” “secondarj” and “tertiary” loops appearing 
•n-ithout any order The hnon ledge of the arrangement of the blood-\ essels 



the vascular loops 

IS t er> important because it helps in defining w hat part of the bon el n e are 
dealing mth 

Monks showed that primary loops are usually found m the upper half 
of the jejunum; primary and secondary, in the lower half of the jejunum; 
primary, secondary and tertiary, m the upper half of the ileum; and the 
irregular arrangement m the lower part of the ileum 
The veins are arranged sinularlj to the arteries 
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BLOOD-VESSELS OF THE LARGE BOWEL (FIG. 72) 
The blood'Siipplj’ of the large bowel is derived from : 

I. Superior Mesenteric Artery; 

II. Inferior Mesenteric Artci>'; 

III. Anterior division of the Hypogastric Artery. 



Fia. 72. Blooil-vesscH and lytnphalics of Uie colon (After Moynih.an). 


I. Superior Mesenteric Artery. 

This vessel gives off : 

A. The ileo-colic artery, whidi itself breaks into five terminal branches: 

a. Ileal. 

b. Appendicular. 

c. Anterior ileo-cecal. 

d. Posterior ffeo-cecal. 

e. Colic. 



BLOOD VESSELS OP THE LARGE BOWEL 113 

The distribution of these branches can be seen easily from their names 

B Right Colic Artery (Rg 72) 

This arterj subdmdes into two branches which inosculate with the 
colic branch of the ilco colic artery and with the middle colic artery 

C Middle Colic Artery (Fig 72) 

This artery runs in the transverse mesocolon It bifurcates into right 
and left branches The n^t branch inosculates wnth the ascending branch 
of the right cobc artery, and the left branch with the ascending branch of 
the loft coho artery The area of transierse mesocolon surrounded by the 
loop formed by the inosculation of the left branch of the middle colie and 
the ascending branch of the left colic arteries (‘^Anastomosis Magna" of 
Riolan) IS of a large size and has comparatively a small amount of blood 
vessels traversing it Hence it is called the “avascular area of Riolan," 
and in this area of the transverse mesocolon the sJifcin performing posterior 
gastroenterostomy is usually made 

II Infenor Mesenteric Artery 

This vessel gives off 

a Left colic artery which bifurcates forming an ascendmg branch 
which inosculates with the left branch of the middle coho arterv and a 
descending branch, which mosculates vrith the first sigmoid branch of the 
mfenor mesentene artery 

b Sigmoid arteries These are two or three in number each of which 
bifurcates into an ascending and descending branch Each ascending 
brunch inosculates with the descending branch of the higher situated ar 
tery Each descending branch jnosulates with the ascending branch of the 
low er situated artery Tins is true of the left colic and all the sigmoid ar 
tenes except the low est one which does not bifurcate It inosculates with 
the descending branch of the higher situated sigmoid artery, but it does not 
inosculate with the supenor hemorrhoidal artery 

All the«e bifurcated branches appear as one ves<=el which is called the 
marginal artery Through this artery collateral circulation is casilj estab 
hshed if the left colic or any of tlie sigmoid arteries aie ligated If the hga 
tion of the arterj is made at the place where the inferior mesenteric artery 
breaks into its two terminal branches (namely, the superior hemorrhoidal 
and last sigmoid), then the superior hemorrhoidal artery will have no 
blood supplj, and there will be no collateral circulation between it and the 
marginal artery The point where the inferior mesenteric arteiy breaks 
into its two tenmiial branches is known as the “critical pomt” of Sudeck 
The artery should alwajs be ligated above this point However, occasion 
allj collateral circulation still may be established between the superior 
bemorrhoidal and the middle and infcnor hemorrhoidal arteries 
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III. Anterior Division of the Hypogastric Artery. 

This vessel gives off : 

a. Middle hemorrhoidal artery, which takes its origin from the anterior 
division of the hyj)ogastric artery, and 

b. Inferior hemorrhoidal artery, a branch of the internal pudendal 
artery (which is a branch of the anterior division of the hj^ogastric artery). 

LYMPHATICS or THE SMALL AND LARGE BOWEL 

An exact knowledge of the lymphatic distribution in the small and 
large bowel is of the greatest practical importance in the surgery of in- 
testinal maglignaney. The bowel may be invaded by the malignant growth 
for only a small distance, hut the lymphatics corresponding to a larger area 
may already be invaded. This noxild make the excision of only the locally 
affected part useless; a far wider excision would be required. 

The lymph is collected from the walls of the small and large bowel into 
Jymph-v'&sseJs, which lorm lour picxvscs h the u-aJJ o! the bowel Each 
plexus is situated in a layer of the wall and carries a corresponding name: 

1. Mucoius plexus. 

2. Submucous plexus. 

3. Muscular plexus. 

4. Subscrous plexus. 

Each of these plexuses communicates with the others. The lymph from 
any plexus passes eventually through the subserous plexus on its way to 
the lymphatic glands. 

The lymph-vessels of the duodenum are few in number. It is difficult 
to inject them. They drain the lymph into the biliary, sub-pyloric and 
mesenteric lymph-nodes. 

The lymph-vessels of the jejunum and ileum, with the exception of the 
terminal part of the ileum, drain into the mesenteric lymph-nodes. 

The lymph-vessels of the terminal part of the ileum drain into the 
ileo-colic nodes (Fig. 72). 

The lymph-vCssels of the appendix, cecum and ascending colon drain 
into the ileo-colic lymph-nodes (Fig. 72). 

The lymph-vessels of the right colic flexure and transverse colon drain 
into the superior mesenteric lymph-nodes (Fig. 72). 

The Ijunph-vessels of the descending colon, iliac colon and sigmoid 
flexure drain into the inferior mesenteric lymph-nodes (Fig. 72). 

Thus, all the lymph-vessels drain into the mesenteric lymphatic nodes. 
These lie between the leaflets of the mesentery where they form three main 
groups: 

1. Those lying very close to the intestinal wall. 

2. Intermediate nodes lying along the rami intestini tenui. These 
nodes are larger than those of the first group. 
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3 A terminal group of mesenteric lymph-nodes 
This group consists of large nodes They he around the stem of the 
superior mesenteric artery Into them is drained the lymph from the entire 
small bo^^ el, appendix, cecum, ascending colon, transverse colon and part 
of the descending colon 

THE NERVE-SUPPLY OP THE INTESTINES 
Tins IS derived from the sjTiipathetic system The nerves accompany 
the vessels to the w all of the intestine w here they terminate These nerves 
spring from the celiac plexus and the superior and inferior mesenteric 
plexuses of the sympatlietic nervous system Some filaments of the right 
\ agus ner\ e are also distributed to the upper part of the gastro-intestinal 
tract 

INTESTINAL LOCALIZATION 

In surgery of the intestinal tract, it is important to know 
a. The position of each part of the intestines in the abdominal cavity 
b The length of the small and large bowels 
c How to differentiate between the small and large bowels 
d How to differentiate between the jejunum and the ileum 
e. 'Which IS the proximal and which is the distal part of a given loop 
of a bowel 

f How to find the beginning of the jejunum 

g. How to find the cecum 

h. How to find the appendix 

Among numerous research workers who have contributed to our 
knowledge m this field, valuable information has been given to us by 
Monks, Mall, Henke, Sernoff, Stopnitzki, Wemberg, Spivack, etc Many 
facts given below are taken from the work of the abov e mentioned w riters. 

A POSITION OF THE INTESTINES IN THE ABDOMINAL CAVITY 
The position of the intestines in the abdominal cavity can be deter- 
iiuned from different points of view as follows 

1 Holotopic (surface anatomy) method 

2 Skeletotopic method, or the relation of the abdominal structures to 
the skeleton 

3 Syntopic method, or the relation of these structures to other vnsceral 
structures 

1. Holotopic or Surface Anatomy Markings 
Monks Method* 

Tlie external surface of the antenor abdominal wall is marked b> a 
letter “H,” the crossbar being directed from the left and abov e to the nght 
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and below, so that the umbilicus will be in the center of this line and the 
length of the line about six inches. Two perpendicular lines arc made, one 
at either end of the first line (Kg. 73). These lines of the letter "H” 
divide the abdomen into three parts — upper, middle and lower. In the 



Fia. 73. Intestinal localization. 

upper part, which corresponds mainly to the left hj’pochondrium, is lo- 
cated the upper third of the small bowel. In the middle third, which 
corresponds to the umbilical region, will be situated the lower part of the 
jejunum and the upper part of the ileum. In the lower part, which cor- 
responds to the right iliac region, and also in the pelvic cavity, is situated 
the lower portion of the ileum. 
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SemoEE Method 

Afi seen from the picture (Fig 73), all the loops of the small intestines 
he either m honzontal or m vertical rows The horizontal ro^s are upper 
and louver The upper honzontal rows and the left vertical rows, with a 
part of the middle vertical rows, constitute the jejunum The lower hon 
zontal row s, with the nght v ertical row s and all the pelvue loops constitute 
the ilcum 

2 Skeletotopic Markmgs 
Duodenum 

The first part — pars superior, starts at the level of the first lumbar 
vertebra and extends laterally to the nght, and then backward along the 
body of the first lumbar vertebra 

The second part pars descendens, extends vertically down from the 
first lumbar to the level of the third or fourth lumbar v ertebr'B parallel and 
to the nght side of the spine 

The third part, pars uifenor, runs from right to left in front of the 
spinal column m a slightly oblique direction It reaches the level of the 
lower end of the first lumbar vertebra on the left side, where it ends in the 
duodeno jejunal junction 

Jejunum and Ileum 

According to Seruoff, about 41 per cent of tlie entire length of the 
small bowel is situated to the left of the spinal column, about 41 per cent 
in the pelvns, and 18 per cent to the right of the spinal column The bowel 
IS not closely attached to the posterior abdominal wall, but is connected 
by a mesentery usually along a line which joins the second lumbar vertebra 
of the left side with the nght iliac fossa (Fig 74) the length of this line 
is 0 inches However, thishne ol alluchmcnt is nut constant Stopnitzki 
showed the occurrence of other lines of mesenteric attachment (Fig 74) 

3 Syntopic Considerations 

The duodenum is m contact with the liver, gall bladder, right kidney, 
nght adrenal, and the head of the pancreas It crosses in front of the 
inferior vena cava and the abdominal aorta, and is itself crossed anteriorly 
by the superior mesenteric artay and vein Behind the first part (pars 
supenor) lie the common bile duct, the portal vein, and the gastro duo 
deml artery The anterior surface of the descending part is crossed by the 
root of the transverse mesocolon, and the anterior surface of the horizontal 
part by a part of the root of the mesentery of the small bow el 

The jejunum and ileum are in contact with the following structures 
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Anteriorly, with tho anterior abdominal wall, from which they are sep- 
arated by the great omentum. Not infrequently, however, the omentum 
is folded in and lies on the right or on the left side. In such cases, the 



Fig 74. Different lines of attachment of the mesentery to tho posterior 
abdominal wall (after StopoitzVi), 


bowel is in contact with the posterior surface of the anterior abdominal 
wall. 

Posteriorly, they rest on the structures which are situated on the 
posterior abdominal wall, namely, the kidneys, duodenum, and the large 
blood-vessels (vena cava, abdominal aorta and its branches). Above, they 
are in contact with the transverse colon and transverse mesocolon. Below, 
in the pelvic cavity, in men, they lie between the sigmoid and rectum 
behind and the bladder in front; in women, between the sigmoid and 
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rectum behind and the uterus and urinary bladder in front. Laterally, they 
como in contact with the cecum and ascending colon on the right side and 
the descending colon and sigmoid on the left side. 

B THE LENGTH AND CALIBEtt OF THE BOWEL 
The length of the boiNel varies, according to the height, age and sex 
of the individual. The taller the person, the longer the bowel In infants 
and j’oung children the length of the bowel is relatively larger than m 
grown persons. The large bowel is one-fourth of the length of the small 
bow el. 

Various authors give different estimates o 
Frederick Treves gives the average length of the small 
bow el as 

Cruveilhier » » » n » i 

IMeokel n n n n n , 

Robinson (for a male) ” " ” ’ 

Robinson (for a female) ” * ” ’ 

The length of the entire bowel (from the duodenum to the anus): 
Cruveilhier 
Sappey 

ICubo (Japan) (for female) 

Kubo (Japan) (for male) 

Some investigators studied the relation.shlp betAieen the length of the 
bowel and the height of the body. Their finding? are listed below; 

Jonnesco gives as d.S:! (the length of the small bowel to the height 
of the body). 

Beneke gives it as 3J . 1 

The caliber of the bowel is: 

Duodenum: Diameter 1.8 to 1.9 inch. 

Jejunum (in its upper part): 1.4 to 1.5 inch. 

Ileum (terminal part): 1.1 inch. 

C. DIFFERENTIATION OF THE SAIALL FROM THE LARGE BOWEL 
There arc several points of differentiation, only three of which arc 
reliable. 


size of 

the bowel. 

22 ft. 

5 in. 

22 ft. 

10 in. 

18 ft. 

10 in. 

23 ft. 

4 in. 

19 ft. 

4 in. 

3 the anus) : 


27 ft. 4 in. 


32 ft. 


24 ft 3 in. 


26 ft. 2 in. 


Large Bowel. 

1. Tienice longitudinale coli present. 

2. Appendices epiploic® ” 

3. Sacculation of the wall ” 


Small Bowel. 
Tajni® coll absent. 
Append epipl ” 
Saccul. of the wall ” 


D DIFFERENTIATION OF THE JEJUNUM FROM THE ILEUM 
There is not a marked differraice between the end of the jejunum and 
the beginning of the ileum. The changes come gradually, so that it is 
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impossible to say where the jejumim ends and the ileum starts. However, 
if the jejunum and ileum are compared in places where their character- 
istic features arc well marked, it is not difficult to differentiate them: 

1. The jejunum is wider than the Ueum. The width of the bowel di- 
minishes from above downward. It is widest at the duodeno-jejunal junc- 
tion and narrowest at the terminal part of the ileum, 

2. The jejunum has a thicker wall than the ileum. The thickness of 
the wall diminishes from above downward. 

3. Color of the bowel. The color is brighter in the upper jejunum and 
fades in the downward direction. 

4. Arrangement of the hlood-vessels in the mesentery. 

Primary loops with long vasa recta arc seen in the upper half of tlie 
jejunum. 

Primary and secondary loops are seen in the lower half of the jejunum, 
and the vasa recta arc shorter than in the upper part. 

Primary and secondary and tertiary loops arc seen in the upper half 
of the ileum, and the vasa recta are still shorter than in any portion of 
the jejunum. 

An irregular arrangement (where, in some places, only primary loops 
are seen, in other places primary and secondary loops, and in still other 
places in the same vicinity, primary, secondary and tertiary loops) is usu- 
ally observ’ed in the Jower half of the ileum. 

5. The thickness and transparency of the mesentery. 

The thickness of the mesentery increases from above downward. It is 
thinnest in the upper mesojejunum and thickest in the lower meso-ileum. 
In the mesentery which corresponds to the upper seven feet of the jejunum 
small transparent spots, '‘lunettes,” arc found between the vasa recta. 

E. WHICH IS THE PROXIMAL AND WHICH IS THE DISTAL END 
OF A LOOP OF BOI>'ELT 

This is an important point to determine, since in lateral intestinal 
anastomosis and in case of gastro-enlerostomy many surgeons prefer to 
place the loops of intestines or the stomach and loop of jejunum in an 
isoperistaltic direction. It is especially important to know this when per- 
forming an end-to-side intestinal anastomosis. The simplest and the best 
method is: 

Monks Method (Fig. 75). 

A loop of bowel is put on the stretch with the palm of the right hand 
covering the bowel. The index-finger of the right hand slides along one 
side of the mesentery and the thumb of the same hand along the other 
side. The mesentery is palpated between the index-finger and the thumb 
to find whether it is flat or twisted. A twisted mesentery means that the 
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bowel has changed its direction. The mesentery should be untwisted. Then, 
the direction of the bowel will be from above and left to below and right 
corresponding to the root of the mesenterj-. The portion of the bowel di- 
rected toward the left shoulder will be the proximal part, and the portion 
directed to the right hip will be the distal end of the bowel. 



Fig. 75. Monks method of differenliatioD between the proximal and the distal 
end of a loop of bowel. 


F. now TO FIND TBE FIRST LOOP OF THE JEJUNUM 
An exact knowledge of the first loop is ^sential in performing a pos- 
terior gastro-enterostomy by the ^‘no-loop method.” 

In the pioneer daj’S of gastro-int^tinal surgery, several methods were 
EUggc.gted for locating the first loop. Some of these, in the light of our 
modern methods were not only uon-scientiiic but even ridiculous. For 
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instance, one of the earliest methods was to pick up any loop of bowel and 
follow it in one or the other direction until either the first loop of the jeju- 
num or the terminal part of the ileum was reached. If it was the first loop 
of the jejunum, all was well. If tlie terminal end of the ileum was reached, 
then the surgeon had to follow in the opposite direction until the first loop 
of the jejunum •was finally obtained. 

Others used the method of Nothnagcl, that is, deciding the direction 
of the peri-staltio wave by placing on the wall of the bowel crj’stals of 
sodium or potassium chloride. As soon as the crystals are placed peristaltic 
contraction occurs and by following the bowel opposite to the peristaltic 
wave the first loop of the jejunum is reached. 

Wolfler, in 1883, and later, Socm, Professor of Surgery in Basel, Swit- 
zerland, described an excellent method, which won universal recognition 
and which in a modified way is described here. 

Wolfler-Socin Method (Fig. 199). 

The omentum is grasped with the transverse colon by the left hand. 
These arc lifted, placing the transverse mesocolon on the stretch. Tlie right 
hand is then placed on the vertebral column at the base of the transverse 
mesocolon. This hand then rests on the body of the second lumbar ver- 
tebra. The index-finger of the right hand slides to the left side of this 
vertebra. The loop which lies between the index-finger and the left side 
of the second lumber vertebra is the first loop of the jejunum. At the duo- 
deno-jejunal junction, which lies close to this point, a more or less de- 
veloped band will be seen extending obliquely up'w ard and laterally to the 
base of the transverse mesocolon; this was described by Treitz and is 
known as the Treitz ligament. 

G. HOW TO FIND THE CECUM 

Usually, this is easy, especially, Avhen the abdomen is widely open. 
However, in cases in which tlie incision is wry small, as in the gridiron 
incision for appendectomy, it may be difficult. The usual method of placing 
the right index-finger behind the anterior abdominal w’all and moving it 
laterally until the lateral abdominal Avail is reached, then posteriorly until 
the finger strikes the iliac foss.a, then medially, keeping the finger con- 
stantly in touch with the iliac fossa until the cecum is reached, may be use- 
ful in many cases. The most reliable method hoivever is described by 
Monks. 

Monks Method of Locating the Terminal Ileum and the Cecum (Fig. 76). 

The index-finger is placed on the brim of the pehds, where it feels the 
pulsation of the external iliac artery; the finger is then moved upward 
along this artery until the upper mar^n of the brim of the pelvis is reached, 
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and tins movement is continued upward and somewhat laterally until the 
fingerfindsabamertofurtherupwardjnovenient(Fig 76) Thefingerthen 
rests on, the low er end of the root of the mesentery The thumb is placed 
on the side of the structure which rests on the index finger and this is 
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brought outside of the abdominal wound The structure so caught between 
the thumb and index finger of the nght hand is the terminal part of the 
ileum located approximatelj from 3 to 4 inches away from the ileo cecal 
junction Havung located the terminal part of the ileum it is a simple 
matter to follow along to the cecum 

Although this IS an excellent method in ca’^e of variations in the 
course of the root of the mesenterj it may prove misleading (Fig 74) 
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ir. now TO FIND THE APPENDIX 

Usually, this is also an easy matter. The base of the appendix is situ- 
ated on the posterior wall of the cecum, at the point of union of the three 
trenia longitudinalis. Speaking in geographical terms, it is situated south- 
west from the ileocecal junction in the normal position of the cecum. How- 
ever, since wc usually, in searching for the appendix, turn the cecum up- 
ward, it becomes located in a position nortliwcst from the ileocecal junction. 

DifEculty in locating the appendix arises only when that organ is very 
small — h5rpoplasia of the appendix, or when it lies completely retrocecal 
and the cecum is bound to the iliac fossa and but slightly movable. Cases 
are described in which the length of the appendix was from I/IO to 1/12 
of an inch. The best guide then is to look for the place of junction of the 
three trenia. In those cases in which the appendix lies rctrocecally and 
the cccum is bound to the iliac fossa, so that the appendix is entirely cov- 
ered by the cecum, a real difficulty arises. The appendix cannot be seen at 
all, and at the same time the surgeon does not feel justified in mobilizing 
the cecum with the possible introduction of infection into the retroperi- 
toneal space, since ho is not even certain that the appendix is there. Under 
such circumstances, a very helpful rule has been suggested by Spivaek; 

Spivack’s Rule. 

In about 00 to 92 per cent of these cases, retrocecal appendix is coin- 
cidental with attachment of the terminal ileum to the brim of the pelvis. 
If after careful searching for the appendix, it cannot be found, the sur- 
geon should see whether the terminal part of the ileum is so attached. If 
so, then nine times out of ten, the appendix is retrocecal. In such cases, 
the cecum should be mobilized and turned medially so that the posterior 
wall will face anteriorly. Tiien the appendix will be seen. 
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CHAPTER IV 


METHODS OF SUTURING THE STOMACH AND BOWEL 

Histoncal 

Suturing of tho ho^\eI came into use later than the use of ligatures 
Hone\er, it too has been known since remote antiquity In the Hindu 
Vedas (c g Susruta’s Agur-Veda) are mentioned laparotomj and the suture 
of wounded intestines Celsus (30 B C -30 AD) considered suturing of 
■w ounds of the small bow el useless, because it w as ln^ ariablj fatal How - 
ever, he advised suturing wounds of the large bowel since they ga%c some 
hope for recovery Galen (120-201 AD) did not advise suturing of the 
bowel at all He resened suturing only for wounds of the stomach Abul- 
Kasem, the great Arabian surgeon (bom in 936 AD), used to suture the 
wounded bowel with a thread made from the gut of animals He also 
reports the use, m his time, of the “aiit*suturc”, this consisted in letting a 
large-sized ant bite the edges of the intestinal wound, and as soon ns the 
jaw of the ant had caught the two lips of the wound the surgeon im- 
mediately severed the head from the body, so that the head was used as 
a suture-material This “ant-suture” was in aogue among the Arabians 
The *‘ant suture” was used later by Italian surgeons of the period of the 
Renaissance In Dalmatia, even recently (at the end of the nineteenth 
century), the “ant-suture” was used by the laity for sewing superficial 
wounds It IS of interest to note that Michcl clips, which were first de- 
scribed by Guillemeau in the XVI Century, were actually a mechanical 
imitation of the jaws of an ant, which were used for the ant-sutures 
Further progress in suturing of the intestines was made by the Italian 
surgeons of the Renaissance penod, who introduced a foreign body into 
the lumen of the bow el and sutured the lips of the w ound o\ er it The 
foreign body later passed per vim nalurales As a foreign body, some used 
elder wood {Sambuciis mgra), some, animal gut (Gughelmo di Salicctti) 
From Italy this method spread to France, where the four celebrated monks 
(Archimatheus, Petrosellus, Piateanus and Ferrarius) employed it, using 
as a prothesis, the trachea of a goose, this suture is known as the “Four 
Masters Suture” (Sutura quatuor magistromm) 

At first, the surgeons used interrupted sutures, but later they began 
the use of a continuous suture To Guglicimo di Sahcctti (1210-1280) is 
given the credit of devising the “glover suture” (“furrier’s suture”) (Fig 
27, fa and c) 

In spite of the fact that surgeons used the intestinal suture for many 
centuries, their views on suturing were erroneous Thus, for a long time, 
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they bclic%'cd that a hole in a small bowel should never be closed for fear of 
obliterating the lumen of the bowel. A wound of tlie large bowel, however, 
could be closed without fear of obliteration of its lumen. Another error 
which was general even at the end of the eighteenth and the beginning of 
the nineteenth centuries was that in suturing one bowel to another the 
mucous layer of one bowel was sutured to the scrota of the other. 

The real progress in our knowledge of intestinal suture came with the 
contributions of Jobert and Lembcrt. The latter showed that good union 
will follow if the serous surfaces of the loops are brought together. Later 
experiments, however, have shown that good union of two parts of a stom- 
ach or bowel-wall will follow also when the corresponding layers are 
sutured together namely, serosa to serosa, muscularis to muscularis, and 
mucosa to mucosa, and that the real holding layer, which gives firm 
strength to the suture line is the muscularis-mucosa of each side. This 
must be included in tlie suture line. The serosa in fact serves only as the 
plastic material which prevents leakage of the gastro-intestinal contents 
into the free peritoneal cavity. 

DIFFERENT TYPES OF INTESTINAL SUTURE 

Tho methods of intestinal suturing can be subdivided into two classes : 

I. APPRO.MMATION OF THE SEROUS LAYERS 

This is an approximation of the peritoneal layers of the bowel. The 
needle penetrates cither the serous layer alone, or the sero-muscular layer, 
or tho seromuscular-submucous layer, or the entire thickness of the wall. 
Several sutures belong to this class: 

1. Lembert Sero-serosa Suture. 

This is an interrupted suture which includes the serous layer of each 
lip of the bowel or stomach (Fig. 77, I, a). 

2. Dupuytren Suture. 

This is a continuous sero-serosa suture (Fig. 77, 2, b). 

3. Wysler Suture. 

This is a seromuscular-seromuscular suture (Fig. 77, 1, b). 

4. Wysler-Lembert Suture (Czerny Suture) (Fig. 77, 3, a and b). 

This consists of two tiers of sutures: tho first tier is seromuscular- 

seromuscular (actually the Wysler suture); the second or superficial tier, 
sero-serosa suture (Lembert suture). 

5. Albert Suture (Fig. 77, 3, c and d). 

This consists of two layers: the first Is a through-and-through suture, 
and the second a sero-serosa suture. 

6. Gely Suture-Interrupted (Fig. 77, 5). 

This is a suture which embraces the entire thickness of the intestinal 
wall. The thread armed with two needles first enters at a small distance 
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from the edge of the \round penetrating from ^\ithout into the lumen, 
then runs parallel to the edge of the lip xvithin the lumen, and passing 
through the wall of the bon el emerges on the same side of the hp The 
needle on the other end of the thread penetrates from nithout into the 
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lumen through the other lip, it then runs parallel to the edge of the lip and 
passing through the bonel-wall emerges on the other side, tihen the ends 
are tied The edges are thus approximated by their serous surfaces. 

7. Gely Suture — Continuous ^ig 77, 4). 

The thread is armed uith tuo needles Each needle penetrates the 
thickness of the Mall from uifhout inuard Then it traverses the lumen 
for about one-third of au inch parallel to the free edge and emerges by 
penetrating the entire thickness of the walk The threads arc then crossed 
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an^ii the needles enter as described before, repeating the previous step. 
Ihen the ends are tied. ^ 

8. Appolito Suture (Fig. 78, a, b). 

This is a modification of the Gfily suture. It embraces the entire thick- 



Fio. 78. Different types of intestinal suturing, a, f» Appoiito suture, c. IfafstciJ 
mattress-suture, d. Gould reverse mattress^suturc 


ness of the wall. It is made with one needle and a double thread. At the 
end of the thread is a knot. 

The technic is as folloits: 

The needle passes from the inner to the outer side of the lip one-third 
of an inch away from the edge of the lip. It crosses over the gap of the 
wound and enters from without info the lumen of the bo\veI by piercing 
the opposite lip. Then the needle passes from ^nthin outward by piercing 
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the second lip a little distance from its entrance, again crosses the gap of 
the woundj and pierces the firet lip at the distance of one-third of an inch 
from the edge of the lip from without inward. These steps are repeated 
until the entire wound is elased. Then, on the side opposite to which the 
first stitch was inserted, one thread of the double thread is cut. The needle 
makes a Lembert seromuscular-seromuscular bite, and the two ends are 
tied. Thus, loops are formed on the inner side of the bowel running parallel 
to the edges of the lip. This suture closes the wound in folds, whereas 
Gely's suture closes it in a straight line. It is simpler in execution, but is not 
as safe. 

9. Halsted Mattress-suture (Fig. 78, c). 

This is a modification of the Emmert suture, including the seromuscular 
layer only. It is made in the following way: 

A seromuscular bite is taken on one side of the lip one-eighth of an 
inch away from the edge. Another seromuscular bite is taken on the other 
lip, also oiie'eighth of an inch away from the edge of the Up. Another sero- 
muscular bite is then taken on the same lip on which the second bite was 
made, and the fourth bite is taken on the lip on which the first bite was 
made. There is thus a loop on one lip with the two ends of the thread emerg- 
ing on the other lip of the bowel. 

10. Gould Reverse Mattress-suture (Fig. 78, rl). 

This is a seromuscular suture which has the inverting effect of a Lem- 
bert suture and the strcnglh of a mattress-suture. It is done in the following 
way; 

A seromuscular bite is taken on one lip toward the wound. A second 
seromuscular bite U taken on the other lip, also toward the wound. A 
third seromuscular bite is taken on the same h'p where the second bite was 
made but away from the wound. A fourth bite is taken on the same lip 
where the first bite was made, and also away from the wound. Each bite 
should be at a distance of one-eighth of an inch from the edges of the 
wound and one-cighth of an inch away from each other. 

11. Cushing Right-angle Suture (Fig. 79, a, b, c). 

This is a modification of the Appolito suture, penetrating the sero- 
muscuLar layer only. It is performed in the following way: 

A seromuscular bite is taken one-dghth of an inch away from the edge 
of the lip in the direction opposite to the intended line of suturing. The 
thread is crossed at a right angle to the wound, and a seromuscular bite 
is taken on the other lip parallel to the wound and in the direction of the 
line of suture (reversed TT-shape suture). The ends are then tied. The 
thread again is taken across the wound at a right angle and pierces the 
seromuscular layer of the first lip parallel to the wound, and so on. Tlie 
thread must always be drawn along the line of suture and in the direction 
of suturing. Then the line will be smooth and there will be no puckering. 
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To tie the end of the Cushing suture, the thread ^hich is beUvepn the next 
to the last stitch and the last stitch is grasped; this forms a loop, which is 
drawn tight and tied to the single thread which hangs from the needle 
(Fig. 79. c). 




Fic. 79 Different types of intestinal sutunng. a, b, c. Cushing suture; d. Pursc*stnng suture; 
e. Mftunsell mesenteric stitch. 

12. Purse-string Suture (Fig. 79, d). 

This is a continuous seromuscular suture inserted circularly about one- 
eighth of an inch from the edge of the wound. The distance between each 
two bites is about one-half inch. This suture can be placed before opening 
the bowel or the stomach. 

13. Maunsell Mesenteric Suture (Fig. 79, e). 

The thread passes through the entire thickness of the inner lip at the 
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mesenteric border of the bowel. It will then lie in the triangular space be- 
tween the two leaflets of the mesentery. The thread then passes succes- 
sively through the inner leaflet of the mesentery of this loop, the inner 
leaflet of the mesenteiy of the other loop, the inner lip of the second loop, 



Fig so Different types of mtestma! Eutimne 1 Conneii suture, 2 Glover suture, 3 Bell 
euture, 4 (a, b) Jobert suture 

the outer lip of the second loop, the outer leaflet of the mesentery of the 
second loop, the outer leaflet of the mesentery of the first loop and the 
outer lip of the first loop. Thn.s, the ends irf the thread will lie in the lumen 
of one gut and the loop of the thread in the lumen of the other gut. The 
ends are then tied. 

14. Connell Suture (Fig. 80, 1) 
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The thread passes through the entire thickness of the wall of the 
bowel from within outward in one Hp of the wound. Then it crosses the 
wound and passes through the other lip from without inward. It then 
emerges by passing through the thickness of the wall from Avithin outward, 
so that a loop is formed within the lumen of the bowel. Then the thread 
crosses the wound again, and the process is repeated until the wound is 
closed. Each bite is at a distance of one-eighth of an inch from the other 
and about the same distance from the edge of the wound. As may be seen, 
it includes the entire thickness of the ivall and closely resembles the G^Iy, 
continuous suture, save that in the latter method two needles arc used. 

15. Jobert Suture (Fig. 80, 4, a, b). 

This suture was described by Jobert (1799-1867) in 1824. Thus, it 
preceded the Lembcit (1802-1851) suture, which was suggested in 1826. 

Technic 

It starts as a seromuscular suture on one side of the wound, then 
crosses the wound and enters the lumen of the bowel by penetrating all 
the coats from without inward. It tl>en passes from within outward by 
penetrating the thicknc.ss of the same Hp of the bowel. Then it crosses the 
wound and enters as a scromu.«culnr suture of the first lip. 'UTien this 
stitch is tied hemorrhage will be checked in one lip by the penetrating su- 
ture and in the other lip by compression of the entire thickness of the wall 
of the second lip to the first lip. At tJjc same time, there >vj]l be a serous 
approximation of the lips of the wound. 

ir. APimOXlMATION BY THE MUCOUS LAYERS 

1. Glover's Suture (Furrier’s Suture) (Fig. 80, 2). 

This suture was first described by Guglielmo di Salicetti. It is a con- 
tinuous suture. It starts by penetrating the entire thickness of the wall 
of the bouel from serosa to mucosa on one side and from mucosa to serosa 
on the other side. The ends aie then tied. The suture is then carried over 
the edge of the wound and the process repeated as often as necessary. 
This is a very effective hemostatic suture, especially when each bite, or 
every third bite is locked, or if, from time to time, a back-stitch is taken. 

2. Buttonhole Suture (Fig. 27, a). 

This was introduced by Laurentius Heister (1083-1758) in 1739. It is a 
modification of the glover’s suture. It penetrates the entire thickness of 
the wall. The difference between tliis and the glover’s suture is that before 
crossing a half-stitch is taken in the loop. This suture is useful in approxi- 
mating the edges of the wound where approximation only is needed. ^Vhe^e 
tension is needed, this suture is not reliable. Therefore, it is of value in 
suturing the slfin but not the stomach or intestines. 

3. Bell Modification of the Glover Suture (Fig. SO, 3). 
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This T\'is described by Bell in 1794 TTie thread passes through the 
wall from within outward exactly as in lacing a shoe In the United States 
this IS known as the “baseball suture ” 

All the sutures described above are either interrupted or continuous 
Both forms have advantages and disadvantages Thus in 
Interrupted Suture 

1 Breaking of a stitch is not dangerous 

2 Leakage of contents is mote possible m case of an interrupted than of 
a continuous suture 

3 No puree string action is possible m this tjpe of suture 

4 It IS less rapid than the continuous suture 
Contmuous Suture 

1 Breaking of one stitch is dangerous because the entire chain is 
loosened 

2 Leakage of contents is less possible than m the case of the inter 
rupted suture 

3 Purse string action might bo pre«ent if improperly appbed 

4 It IS more rapid than the interrupted suture 

However if properly placed, all the advantages and disadvantages of 
each method can be evenly balanced so that in most of the cases one 
method may he substituted for the other 

MECHAMCAI DEVICES IN CVSTIllC OR INTESTINAL SURGERY 

Today these are very seldom used but in pre antiseptic days when 
fast w ork w as so important since it lecseocd the chances of contamination 
of the wound they were of great importance and more advantageous than 
the use of sutures The methods are all baserl on the same principles 

1 Two serous surfaces brought together form adhesions, i e umte 

2 Living ti«sue compressed between two surfaces to a definite degree 
will slough aw ay 

The first who suggested a mechanical device v\asDenons a French 
«urgeon from JIar«eilles His device was published in 1826, two years 
after Jobert published his work on union of serous approximated surfaces 
The Denans apphance consisted of three silver rings two of which had a 
w idth of three tenths of an inch aud a diameter of the lumen of the bowel 
The third had the width of six tenths of an inch and a diameter smaller 
than the other two rmgs A ring of the leaser width was mtroduced into 
the lumen of each bowel, leavnng about one third of an inch free, v\hieh 
was turned inside as a cuff, so that the serous surface presented in the 
lumen of the bowel The third nng was then introduced into the lumen of 
the tv\o bowels so that the cuff of each bowel was compres«ed between its 
own nng and the common nng for the two bowels Due to compression, 
the cuffs sloughed away and the rings were expelled per mas nalurales 
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Denans’ device was followed by numerous appliances devised by dif- 
ferent surgeons, such as tlie Bobrik method, described in 1850, the B4- 
ranger-Ferand method, described in 1870, the Senn bone-plate, described 
in 1887, the Mayo Robson decalcified bone bobbin, described in 1892, the 
Murphy button, described in 1892, and the A. Ramaug6 method, described 
in 1S93. The last two methods were described evidently independently at 
the same time. Murphy described his method in December, 1892, and 
Adalbert Karnaugh, of Buenos Aires, his method in the early part of 1893. 
Tlicy have a striking resemblance, and at tlje same time both of them are 
a clear evolution of Denans and the B4ranger-Fcrand appliances. 

The mechanical devices are little used now. Occasionally a Murphy 
button is used in the ease of iJeo-sigrooidostomy. The reason for abandon- 
ing the mechanical devices is that occasionally they give way before union 
takes place, with resulting peritonitis. Secondly, occasionally the mechani- 
cal device does not slough away but blocks and obstructs the opening. As 
tlie Murphy button is still occasionally used, it wiU be described in the 
following chapter. 
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CHAPTER V 


INTESTINAL ANASTOMOSIS 

Intestinal anastomosis is an artificial communication between the 
lumen of two bowels. There arc three possible ways of establishing such 
communication: 

A. Lateral intestinal anastomosis. 

B. End-to-end anastomosis. 

C. End-to-side anastomosis. 
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A LATERAL INTESTINAL ANASTOMOSIS 
This was first performed by MaisonneuAe (1809-18)7), in 1852 
Indications. 

The operation is perfoimed either for short-circuiting a loop of bouel, 
(he lumen of « hich is narron ed, or as a step in some other operatn e pro- 



Fio 82 Lateral intestinal anastomosis The loops are placed in an isoperistaltic direction 

cedure Thus, in the case of anterior gastro-enterostomj it is always ad- 
Msable to supplement the operation by a lateral intestinal anastomosis 
The methods of performing the operation maj be subdivided into two 
groups 

I Anastomosis bj suture methods, 

II Anastomosis by mechanical devices. 
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With the perfection of suture methods, the mechanical devices are now 
little used. 

I. LATERAL INTESTINAL ANASTOStOSIS BY THE SUTURE AfETHOD 
Step 1. An intestinal loop proxinrtal to the place which should be short- 
circuited is grasped. The intestinal contents of this portion are squeezed 



Fia. S3. Lateral intestinal anastomosis. A. The clamps are fastened to each other, 
B. Beginning of the seromuscular suture line. 


out by the index-finger and thumb of each hand. An intestinal clamp, the 
blades of which are covered with rubber tubing, is placed axially on a fold 
of the bowel-wall. The handles of the clamp rest on the assistant’s side 
of the table. The length of the fold should be about four inches, and the 
clamp should compress the wall of the bowel and not the mesentery (Fig. 
81). The blades should not be ti^tly locked, only sufficiently to prevent 
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leakage of the intestinal contents but not to shut oS the blood-supply If 
the all of the bou cl becomes dark, the clamp should be loosened slightly 
Step 2 Another intestinal clamp is placed distalJj on a loop of boivcl 
several inches auay from the loop which is to be short-circuited, with the 
handles of the clamp resting on the surgeon's side of the table This clamp, 



Eiq 84 Lateral intestinal anastomosis A The tissue forceps is used alternately as a retractor 
and as a needle holder B Thelast seromuscular stitch is locied 


which grasps the distal loop, is rotated in such a manner, that the handles 
rest also on the assistant's side (Fig 82) Thus, the peristalsis in both loops 
wnll move in the same direction (“isoperistaltic”) and the clamps will rest 
side bj side with the blades directed toward the surgeon and the handles 
toward the assistant (Fig 82) A moist sponge is placed between the 
clamps This will prevent the contamination of the region between the 
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clamps when the bowel is opened. The rubber tubing on the adjoining 
blades is grasped by a niosijuito forceps (Fig, 83, A). This will keep im- 
mobile tlie relative position of the loops of the bowel. Tlie tubing of the 
handles of the clamps is also grasped by a mosquito clamp [fastening of 
the blades is not necessary it the clamps arc so contracted that this is 



Tia. S5 Lateral intestifial anastomosis. Cutting the seromuscular layer with the right hand 
on the right loop and with the left hand on the left loop. 

done by a mechanical device]. The handles of the clamps, the portion.? of 
the blades not engaged in holding the bowel, and the operative field on each 
side of the clamps are covered by towels moistened in warm normal salt- 
solution. After this is done, the operative field will consist of two loops of 
bowels surrounded on all sides by towels (Fig. 83, B). 

Step 3. A seromuscular suture of the Cushing tj^ie is begun from the 
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point most distal to the surgeon. The suture is made with a straight needle 
and without a needle-holder. The first stitch is a reversed "U” shapedstitch 
(Tig. 83, B). The arms of a lissue-forcqjs is placed between the adjoining 
walls of the intestinal loops, and is used as a retractor while inserting the 
needle into the seromuscular layer, and as a needle-catcher as soon as the 



Tio. 86. Lateral intestinal anastoiainia. A. The musosa is opened with a knife; 
B. Thu incision is eidargBU upward w-itli scissors. 


point of the needle emerges from the seromuscular layer (Fig. 84, A). The 
distance of each stitch from the other is one-eighth of an inch. This suturing 
is continued until the portion of. the bowel closest to the surgeon is 
reached. Then the last stitch is locked (Fig. 84, B). The needle is then se- 
cured to a piece of gauze and laid aside under the towel so that no in- 
struments, needles, etc., lie uncovered (Fig. 85). The length of this sero- 
muscular suture should be about three inches. 
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Step 4. The surgeon now puts on the stretch the end of the seromuscular 
suture closest to himself, and the assistant does the same with the end 
closest to him. A seromuscular incision is then made with a knife for a 
length of two and one-half inches on each loop. The knife is held in the 
right hand while making this incision on the right loop, and in the left hand 



while making the incision on the left loop (Fig, 85). These incisions should 
run parallel to the seromuscular line of suture and be at a distance of 
one-eighth of an inch from it. The incision should start one-fourth of an 
inch from one end of the suture-line, and should be continued until it 
reaches a point one-fourth of an inch from the other end of the line (Fig. 
85). 
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The mucosa is nou cut at the lower angle with the Lnife (Fig 86, A), 
and the incision is extended upward with scissors throughout the entire 
length of the exposed mucosa (Fig 86, B) If, however, it is necessary to 
cut the mucosa downward, it should be done with a knife (Fig 87) [The 
reason for cutting downward with the knife is that the surgeon can do this 


A , , B 



Fio 88 Lateral intestin*il nnastomonis A Starting over anrt over suture of the posterior 
wall B Sutunag of the posterior nail 13 cont nued 


Without changing the position of his bod>, whereas if scissors were used it 
would be necessary for him to change his position Changing of position is 
not good practice Frequently, by so doing the surgeon eithei- pushes the 
assistant aside or obscures the operative field from him This can be ob\’i 
ated by changing hands or instruments namely by u'lng a knife instead 
of sci«:sors, or by using the left hand instead of the right Therefore, in 
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order to cut the anterior wall of the intestine below the point where the 
bowel is opened, a knife should be used.] 

In order not to cut too deeply, a tissue-forceps should be introduced 
into the lumen of the bowel and only the anterior wall cut (Fig. 87). Both 
loops should be opened to the same length. 


Fio. 89. Lateral intestinal anastotnosis. Closing the angles of the incision. 

Step 5. An over-and-over suture is started at the end of the bowel 
closest to the surgeon, the needle piercing both inner walls as close to the 
angles of the bowel as possible. Then the inner lip of the left loop is pierced 
from within out\\ard. This is done with the left hand. The inner lip of the 
right loop is then pierced from without inward. This is done with the 
right hand (Fig. 88, A). The two ends of the thread are then tied, and 
the knot will be within the lumen of the bowel. The free end of the thread 
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13 clamped and covered bj tbe towel (fig 88, B) [No instruments should 
he uncovered by a towel I The over and over suture is then earned through 
the entire thickness of the intestinal wall, locking each third stitch (Fig 
88, B) As soon as the upper angle is reached, the inner hp is pierced from 
within outward (Fig 89, mam picture) Then the needle pierces the lip of 



Pio 90 Lateral intestinal anastomosis Tliv intesUaal luop is pierced from witliiii 
outR-ard with the left hand 


the opposite side from •without inward (Fig 89, insert) The suturing is 
then continued m the form of a continuous Connell suture or as an over- 
and-o\ er suture 

The Connell suture has been described elsewhere as an interrupted 
stitch It will now be described in detail, as a continuous suture "UHien 
the needle and thread are within the bowel, the needle pierces the lip 
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from \Ht3im outward (Fig. 90). It then crosses the wound and pierces the 
Jip of the opposite side from nithout inward (Fig. 91), and then the same lip 
from within outward (Fig. 92), so that loops are formed which are resting 
on the mucosa. In order not to use tissue-forceps for holding the edges of 
tlie wound, which would unnecessarily traumatize them, the thread is used 



PiQ. 91. Lateral intestinsl anastomosis. The loop on the left sSdo is pierced from without 
inward by the left hand and the needle is grasped by the right hand. 


as a tissue-forceps (Figs. 90, 92). One hand should not be used continually 
for this suturing, since tliat would require a constant change of the position 
of the surgeon’s body. The hands should be changed; passing from without 
inward the left hand should be used for the left loop (Fig. 91) and the 
right hand for the right (Fig. 89, insert); passing from uithin outward the 
reverse is true, namely, the right hand for the left loop (Fig. 92) and the 
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left hand for the right loop (Fig 90) In order not to lose time by taking 
the needle from one lip with one hand and inserting it with the other hand, 
it should be caught with the hand which wdl make the next movement 
Thus, m piercing the left lip from without inward the left hand should be 
used and the needle grasped with the right hand (Fig 91) 



Fig 02 Later&l mtest nal anastomos s Tbe thread is used as a t ssue forceps The loop of 
the left s de is pierced from intfaiB outicard with the r ght hand 


Let US recppitulate In piercing the nght loop from without inward 
the nght hand is used But the needle is draw n out wuth the left hand, and 
then pierces the hp from within ontward with this hand The needle is 
grasped with the left hand and penetrates the w all of the left loop (with the 
left hand) from without inward The needle is caught with the right hand 
and penetrates the w all of the left loop from w ithin outw ard with the same 
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hand), and so on. This can be given nmemonically in the follomng way: 

On passing the needle from without inward the hands should be 
changed; on passing from within outward, they should not be changed. 

■\Vhen the anterior lips are sutured, the thread is tied to the end which 
was left long wlien the over-and-ovcr suture began (Fig. 93). Hie ends are 



Fig. 93. Lateral intestinal anastomosis. The suturing of the anterior wall is completed and 
the ends of the thread are tied to each other. 


then cut short. In this way, the thread and the knot will cut through the 
edge of the Up. However, this is of no importance, since this will take place 
only in from four to five days by which time the seromuscular layer, which 
is a reinforcing layer, will be strong enough. 

Step 6. The clamps are unlocked and left in place with wide-opened 
blades so that the anastomosed loops rest on the central blades (Fig. 94). 
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The sponge ■\\hich was placed behind the clamps is removed, and the ends 
of the blades are covered by a towel in order that the thread shall not he 
caught in them. The needle with the thread left after completion of the 
first row of the seromuscular suture then continues the Cushing sero- 
muscular suture, moving away from the surgeon to the assistant. The right 



Fia 94 L&teral intestinal anastomose The damps are released, the seromuscular sututing 
18 made with the right hand on the right side 


hand is used for sewing the right loop (Fig. 94) and the left hand for the 
left loop (Fig. 95), and the needle is grasped with the hand with which 
the surgeon is going to make the next mo\e. This suturing is continued 
in the described manner until the end of the incision on the assistant's 
side is reached. The thread on the needle is tied with the clamped thread 
on the assistant’s side, and the rads are cut short (Fig 95, ins ). 
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ALTERNATE METHOD OP SUTURING THE SEROMUSCULAR LAYER 
Step 6. The damps are loosened from the bowel. The sponge behind 
the clamps is removed, and the anastomosed loops are placed on the 
palmar surface of the middle finger of the left hand. 'With the index- and 
fourth fingers of this hand the anastomosed loops are immobilized (Fig. 



Fio 05. Lateral intestinal anastomosis. The clamps are released, the seromuscular suturing 
IS made srith the left hand ou the left side. 


96). The hand is then turned in the opposite direction (Fig. 97), and with 
the needle left after completion of the row of the seromuscular suture 
the suturing of the seromuscular layer is continued toward the surgeon. 
When this line is completed, the thread is tied to the end of the thread left 
at the beginning of the operation. 

As may be seen from this description the Avails of the boAvel are stitched 
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in two layers. The outer ia aeromusculax and, therefore, is aseptic. The 
inner ia an oi’cr-and-over suture, which is contaminated. Hon'ercr, this 
contaminated inner layer is surrounded on all sides by the aseptic sero- 
mus.ular layer. 

In the case of lateral intestinal anastomosis, the Connell suture may 



Fig. OG. LhIltuI intestinal snastomosLi. Alturaatc method of (suturing the 
anterior wall (See text}. 


be used adt’anlageously. In the case of lateral anastomosis between the 
stomach and a loop of small bowel, however, it is better to use an over- 
and-over (glover) suture instead of the Connell .suture. The reason for this 
is that in the Connell suture the edges of the wound are inverted, and if 
tlie wound bleeds, it will bleed inside and the surgeon will not know about 
it. In the case of an over-and-over suture the edges are everted, and if 
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bJecdfng occurs it would be outside and, being detected, can easily be 
checked. 

Instead of using a Cushing right-angle suture for a seromuscular-sero- 
muscular suture, we may use a continuous seromuscular-seromuscular 
suture (continuous Wysler suture). The operation is essentially the same 



Fio. 97. Lateral intestinal anastomosb. Alternate method of suturing the 
anterior rratl (See text). 


as previously described in lateral intestinal anastomosis, with variations in 
some steps : 

LATERAL INTESTINAL ANASTOMOSIS WITH CONTINUOUS 
(tVYSLER’S) SEROMUSCULAR SUTURE 

This is performed in a manner similar to that described in the previous 
operation, with this difference only that a continuous seromuscular suture 
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of the Wj^ler type is used instead of the Cushing suture at the beginning 
and at the end of the operation (Pig. 98). 



Fig 9S Lateral intestinal anaatonoais Seromus«uIar suturing by the Wyster 
(Dupu) trea) suture 


II LATERAL INTESTINAL ANASTOMOSIS WITH THE AID OF A 
MURPHY BUTTON 

As has already been mentioned, mechanical devices, such as the Mur- 
phy button, the Jaboiilay button, or Harrington’s segmented ring are sel- 
dom used. Ho^ ever, the Murphy button is occasionally used today, and 
for this reason n e include here the description of the teeliinc. 

Step 1. A fold of bo’i^ el-l^ all, three inches in length, is grasped axially 
by an intestinal clamp in such a way that at least one and one-half inches 
of the bowel-vall he free above the blade. The same is done with another 
loop of bowel. 
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Step 2. A seromuscular mcision one inch long is made on each bowel 
(Fig. 99, insert). 

Step 3. A purse-string suture is made around each seromuscular incision 
(Fig. D9, in'iert). Tlie cx-posed mucosa of each loop of the bowel is cut 



Fig. 90 Lateral intebtinal anastomosis by tJie Murphy button. 

through, and the male half of a Murphy button is introduced into one 
loop and the female half into the other loop (Figs. 99 and 100). The ends 
of the thread are tightly tied in the furrow of each half of the button and 
cut short. [When introducing the halves of the button into the lumen of 
the bowel they should be held by an artery-forceps which catches the 
tubular projection of each. Otherwise, they will slip, and it ^dll bo difficult 
to hold them while tying the purse-string.] As soon as the halves of the 
button are fastened, they are brou^t together and the male half is inserted 
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into the female In this manner the serous co\ enngs w ill come into close 
approximation (Fig 101) IMien the part of the wall caught bet^^een the 
hah es of the button sloughs an ay the button n ill become loose and n ill be 
expelled per rectum 



FiO 100 Lati-Tul luiealuial aiiastomusis by tLe Niurphy button 
Each 1 ail of the button u inserted 

There are some complications which ma> arise w hen performing intes 
final anastomosis with the Murphy button 

1 The efficiencj of the anastomosis, that is, the "water tightness ' of 
it, IS just as much m the hands of the instrument maker as in those of the 
surgeon 

2 Oceasionallj the parts of the wall caught in the button do not 
®lough av, aj , and the button may remain permanently fixed m the loop. 



I5S THE SURGICAL TECHNIC OF ABDOMINAL OPERATIONS 

producing great narrowing of its lumen, and finally even an intestinal ob 
stniction. 

r 



Fio. 101. Lateral intestioal anastomosis by the Murphy button. 
The halTes of the button arc ctainpcd together. 


B. RESECTION OF A BOWEL WITH END-TO-END INTESTINAL 
ANASTOMOSIS 

End-to-end intestinal anastomosis is used as one of the methods of 
restoring the continuity of the intestinal tract after removal of a portion 
of a bowel. It was first suggested by littrS, in 1711, and was first performed 
by Ramdohr, court surgeon of the Duke of Braunschweig. He invaginated 
the proximal into the distal loop. The dangerous feature of invagination 
lay in the fact, that at that time the differentiation between the proximal 
and distal ends of the bowel was not known. This knowledge is absolutely 
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essential in performing the mv agination method of anastomosis, since the 
distal loop must always be the recipient loop Du\erger, in 1739, was the 
first T^ho made an end to-end anastomosis by suturing the edges of all the 
layers of each loop He did this over the trachea of a lamb in the form of the 
“four masters suture ” 

Indications 

Chief among these are 

1 Gangrene of the bowel due to strangulation m a hernial sac 

2 Multiple stab u minds or gunshot wounds of a bowel, when con 
templated repair in se\eral places mil produce constriction of the bowel 
to such an extent that the passage of the iiilestiiial contents will become 
difficult 

3 Stricture of a bowel due to previous ulcerations which are healed 

4 Malignant changes m the bond 

5 Irreducible intussusception of a bowel 

6 Tumor or injuries of the mesentery mvoKung the blood supply of 
the bowel 

Schede pTo\ed that entereetomy and end to-end anastomosis should 
not necessaril> be immediately consecutivcsteps of theopention It might 
happen that before the operation the loop of the bon cl situated proximally 
to the place of obstruction, becomes greatly distended and mfiamed Should 
an end to-end anastomosis then be performed immediately after resection 
of the contneted portion, the distended portion contracts and there may 
result marked tension on the suture hne mlh yieldmg of some of the 
stitches resulting in leakage and pentonitis 

How Much of the Intestines can be Removed’ 

As the length of the bo«el varies in different individuals, il is dear 
than the quantity which can be remo\ed will varj with the case This 
can be stated relatively to the whole length of the bowel only Beneke, 
after comparing the height of an individual and the length of his small 
bowel in a «enes of cases, stated that for every 100 cm of body length 
there are about 3S7 5 cm of small bow el Experiments on dogs and observa- 
tions of patients Iiav e shown that about half of the length of the small bowel 
can be removed safely It is immatenal whether this will be the upper 
half or the lower half, though from the physiological point of view, we 
should expect that the removal of the upper half will lead to more serious 
consequences than the removal of the lower half 

The age is a very important factor in deterimmng this question Eela- 
tiv elj more can be remov ed from a j oung person than from an old one, 
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since in the former the vicarious ability of the remaining part is greater 
than in an adult. Thus, in Ruggi’s case, 330 cm. (10 ft. 10 in.) were re- 
moved successfully from a boy eight years old. The largest piece of hovel 
removed from a human being successfully was on a patient, reported by 
Brenner, when 540 cm. (17 ft. 10 in.) of small bowel were removed. 



Fia. 102 Ead'to-end auastomosii hytbesuturemethod. The mesenteric artery and the arcuate 
vessels arc tied; scissors ready to cut the mesentery between the two ligatures. 

End-to-end anastomosis may be performed: 

I. By suture methods 
II. By mechanical devices. 

I. END-TO-END ANASTOMOSIS BY THE SUTURE METHOD 
Step 1. The loop of the bowel which is to be resected is drawn out and 
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crushing-clamps are placed on each end of this loop (Fig. 102); the clamps 
should be placed obliquely so that more of the bowel'-n-all on the mesenteric 
border ■will be left. The reason for this is twofold: 1. It widens the lumen, 
So that a stricture will not follow after completion of the anastomosis. 2. 
The blood-supply to the free border of the bowel is better assured in this way. 



Fia. 103. End-to-end UDastoinoils by the suture method. The mcseateiy Is cut in a V-shape; 
the knife bepna to cut the bo^el. 

Step 2. From the point where each cruehing-clamp is placed the intes- 
tinal contents are “milked out” for two inches. On each side of the clamp 
at a distance of two inches from each crushing-clamp an intestinal clamp 
covered ttith rubber tubing is placed (Fig. 102). The operative field is 
walled off from the peritoneal cavity by towels soaked in normal salt- 
solution. 



162 THE SUnOICAL TECHNIC OF ADDOSIINAL OPERATIONS 

Step 3. The mesenteric vessels which furnish the blood-supply to the 
bowel to be resected are ligated by two ligatures and cut between (Fig. 
102). The arcuate artery on the side of each crushing-clamp is ligated be- 
tween this clamp and the intestinal clamp close to each crushing-clamp. 
This should be done with a round ciii^'ed intestinal needle, care being taken 



by an over-and-over suture. 

to catch also the seromuscular layer of the adjoining intestinal wall (Fig. 

102 ). 

Step 4. The mesentery is cut in a V-shape, the apex of which is the 
stump left after ligation of the mesenteric \-esseIs. Then only should the 
bowel be cut by the knife just lateral to each crushing-forceps (Fig. 103). 
Step 5. Suturing of the ends of thebowclis begun, usingfor this purpose 
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Maunsell’s mesentenc stitch (Fig 104, A), the ends of the thread being 
left long and grasped by an artejy forceps, so that they maj be used as a 
fraction suture Another traction suture is placed on the free (antimesen- 
tenc) border of the bowel This suture penetrates the seromuscular layer 
only (Fig 104, A), and is placed close to the edge of the open end of the 



Fia 105 End to-end anastonsosis by the suture m«tbod Afatnptelure — Iteioforcing the 
over and^ver suture by & seromuscular suture Ttnert — Shon-ing the ueedle at the lueseuteric 
border parsing from the anterior to the postenor surface of the bowel 

bovel This is tied mth one knot, so that later, nhen this thread is cut, 
the numite hole in the bowel wall will be sealed A through and through 
suture IS started on the posterior wall at the mesentenc border (Fig 104, 
B) each bite of which should be at a distance of one-eighth of an inch from 
the other and also from the edges of the lips Each third stitch is either 
locked or a back stitch is made When the second traction suture is 
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reached, it should be left intact and the suture is continued either in the 
form of a Connell suture or as an over-and-over suture until the mesenteric 
border again is reached. The thread attached to the needle is tied T\-ith the 
thread left long at the beginning of the suture and the ends arc cut short. 
Step 6. The over-and-over suture is now reinforced by a seromuscular 


7'.* ' IV >.>*J • 



Fia 106 End-to-cnd anastomosis by the suture method Closure of the opening 
m the mesentery. 



suture which starts from the antimesenteric border. The ends of the 
thread which were on the antimesenteric border and which have been 
used as a traction-suture are now cut short. The seromuscular suture con- 
tinues in the form of a Cushing ri^t-angle continuous suture (Fig. 105), 
so as not to produce a diaphragm. When the mesenteric border is reached, 
the needle is passed to the other side of the bowel by penetrating the mesen- 
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tery very close to the wall of the bowel (Fig. 105, insert), which is then 
turned so os to make the posterior wall face anteriorly [this can be ac- 
complished by drawing the traction-suture applied to the mesenteric border 
through the hole in the mesentery, and by drawing the end of the thread 
of the sernmuseular suture on the free border in the opposite direction]. 
A continuous right -angle Cushing suture, or a continuous Wysler suture, 
is continued, making a back-stitch after each third stitch, until the free 
border of the boucl is reached. 'Ilien the beginning and the end of this 
seromuscular suture are tied together and cut short. The ends of the thread 
of the Maunsell mesenteric stitch are also now cut short. The bowel is 
replaced in its proper position so that the anterior wall faces anteriorly 
and the posterior wall posteriorly. 

Step 7. The slit in the mesentery is elosed by a continuous suture or by 
interrupted sutures (Fig. 106), care being taken not to injure any blood- 
vessel lying close to the edge of the mesenteric wound. 

II. END-TO-END ANASTOMOSIS BY A MECHANICAL DEVICE 
(MURPHY BUTTON) 

Step 1. The same as Step 1 of the previous operation. 

Step 2, The same as Step 2 of the prc\1ous operation. 

Step 3. A purse-string suture is made one-half inch a^vay from each 
crushing-clamp. 

Step 4. The same as Steps 3 and 4 of the previous operation. 

Step 5. The male half of the button is introduced into one open end of 
the bowel, its tubal projection being held by an nrter>’-forceps while tjdng 
the ends of the purse-string. The female half of the button is then intro- 
duced into the open end of the other loop in the same maimer. The male 
tube U inserted into the female (Fig. 107). 

Step 6. The line of anastomosis is reinforced by a few seromuscular 
stitches. 

Step 7. An flcfdirionaf sriieft is pi’acerf on the mesentery efose to the inrt- 
ton. 

Step 8. The slit in the mesentery is closed as shown in Step 7 of the 
previous operation (Fig. 107, insert). 

C. END-TO-SJDE INTESTINAL ANASTOMOSIS 

Definition. 

Th’s is an implantation of an open end of a bowel into the lateral wall 
of another bowel. 

Indications. 

1. Slost frequently it is used in cases of resection of the cecum or colon, 
as in an ileo-sigmoidostomy. 

2. In colo-colostomy. 
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3. In the Roux “Y” method of ©istro^nterostomy. 

4. In Maydl’s method of jejunostomy. 

This operation can be performed either by the suture method or with 
the aid of some mechanical device such aa the Murphy button. 



We will now describe an end-to-side anastomosis between two loops 
of small bowel, leaving implantation of an end of a small bowel into the 
lateral wall of a large bowel to be described in the Chapter on “The Surgery 
of the Large Bowel.” 

r. END-TO'SIDE ANASTOMOSIS BY THE SUTURE METHOD 
1. Gould Method. 

Step 1. A loop of small bow’el is grasped and the intestinal contents are 
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“milked out” for a length of six inches Three intestinal clampSj the blades 
of each co^ered ^ith rubber tubing are placed, one at one end of the 
“milked out” gut, another at the other end, and the third between the 
other tno, in such a manner that it imII he tno inches anay from the 



Fio lOS End tcHsidc anastomos s by the auture method The bowel is clamped beCweco 
two forceps a fold of bowel is clamped axially (See text Alternate Method of End to-side 
Anastomosis ) 

clamp on the prosamal end and four inches an ay from the clamp on the 
distal end of the gut The middle clamp is placed obhquelj 

Step 2 The arcuate ^ easels are ligated at tno points close to the middle 
clamp and bet^\ een it and the proximid clamp and the jejunum is divided, 
the incision passing between the tno hgated arcuate \essel 3 Then the 
proximal part will be left open with one clamp at a distance of two inches 
from its open end, and the distal loop mil be held bj tn o intestinal clamps 
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Step 3. The free border of the proximal segment is cut longitudinally 
for one-half to one inch and the sharp edges so produced are trimmed. 
In this way, the lumen of the bowel will be increased. 

Step 4. The receiving bowel is opened for one and one-half Inches on its 
free border. 



Fig. J09. End-to-eide anastomosis by the suture methoJ. (See tCTf AJteni.ite 
^Icthod of End-to-siile AnAstomosts.) 


Step 5. The proximal loop of the divided bowel is brought to the lateral 
wall of the distal loop so that the mesenteric border lies at the lower angle 
(^\luch means that the mesentery will face upward). The lower end of the 
incision is attached to the mesenteric border of the entering bowel by a 
mattress-suture. A guy-stitch is placed on each side of this mattress-suture 
with the free ends lying inside the lumen of each bowel. Each of these 
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threads penetrates the middle of the lip of the entering and recening 
bowel The edges wnll thereby be everted and the suturing facilitated The 
over-and o\ er suturing is done m the usual w ay, this layer being reinforced 
by a second layer of Lembert sutures (mterrupted) 

Step 6 The lip of the Jiie<5eutery is sutured either to the wall of the 



Fig 110 Enc] to-side aiia«tomusia ihe suture metUod Euturmg of the posterior nail 
(See text Alternate Method of End to-side Anastomosis ) 

jejunum, to the mesojejunum, or to the posterior abdominal wall (if this 
be po'ssible) This is done to pret ent the occurrence of infernal strangula- 
tion 

Step 7 The open end of the distal loop of the bowel may be closed 
blindly, brought outside, or implanted into another hollow nscus, thisde 
pending on the reason for which the operation has been done 
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2. Alternate Method of End-to-side Anastomosis. 

Step 1. Two crushing-clamps are placed closely together and obliquely 
upon a loop of bowel, and this loop and its mesentery are cut between the 
clamps remembering, however, to cut first the mesentery and then the 
bowel (Fig. 108). 



Fio. 111. End-to*gido anastomosis by the suture method. The mesentery of the entering 
bond is sutured to tbe mesentery of the receiving bowel. 


Step 2. A longitudinal fold of the recipient bowel is grasped by an 
intestinal clamp. The entering loop of bowel is then brouglit to this fold 
in such a way ^at its mesentery faces upivard (Fig. 109). A seromuscular 
suture is made between these two loops (Fig. 109), and after this is com- 
pleted the last stitch is locked, and the threaded needle is placed on a piece 
of gauze beneath the towel. 

Step 3. The contents of tbe entering loop are “milked out” for a dis- 
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tance of three inches, and an intestinal clamp is applied transv ersely to 
its long axis, and locked f ightly enough to prevent escape of the intestinal 
contents but not enough to interfere with the blood supply (Fig 109) 
Step 4 A seromuscular incision is made on the recipient loop of the 
bowel and also on the entering loop of the bowel just below the clamp 
The seromuscular layer will begin to curl and cover the seromuscular line 
of suture, so that when the lumen of the bowel is opened this suture will 
not be contaminated (Fig lOD right upper insert) 

Step S The mucosa of both loops is meised, thus opening the lumina 
of these loops (Fig 110) 

Step G The operation is now completed as described m the technic of a 
lateral intestinal anastomosis starting with that step in which the over- 
and over sutures are to be placed (Fig 110) 

Step 7 The edge of the mesentery of the divided loop of bowel is 
sutured to the mesentery of the recipient loop, thus preventing a possible 
strangulation of the bowel (Fig 111) 

II END TO SIDE ANASTOMOSIS BY MECHANICAL 
DEVICES (MURPHY BUTTON) 

Step 1 An intestinal loop is ' milked out” for a distance of six inches 
One intestinal forceps clamps the proximal end perpendicularly to its 
axis, another grasps the distal portion of the gut axially, and a third 
midnoy between grasps the gut perpendicularly to its axis 

Step 2 The arcuate vessels are ligated in tw o places close to the middle 
clamp and betw een it and the proximal clamp A purse string suture is 
placed proximally around the intestinal loop one half inch away from the 
middle intestinal clamp 

Step 3 A seromuscular incision one inch long is made on the fold held 
axially by the distal intestinal clamp A puree string suture is made 
around this incision 

Step 4 The bowel is cut obbqiiely between the middle and proximal 
intestinal clamps in such a manner that the plane of the incision passes 
between the bgated arcuate vessels 

Step S The male half of the Murphy button is introduced into the open 
end of the proximal loop and fixed in the same manner ae already described 
(Fig 112) 

Step G The mucosa of the antimesenteric border of the distal loop is 
incised and the female halt of the button introduced and fixed exactly as 
described in the side to side anastomosis by the Murphy button The male 
half of the button is flicn inserted into the female half (Figs 112, 113) 
The site of union is reinforced by a seromuscular suture 

Step 7 The edges of the mesentery are sutured either to the wall of the 
recipient bow el or to its mesentery or to the peritoneum of the posterior 
wall (Fig 113) 
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Step 8. The open end of the distal bowel may be treated according to 
the aim of the operation. 

BLIND CLOSUIIE OP AN OPEN END OF A BOWEL 
This procedure is an essential step in several operations. Thus, it is a 
routine step in gastrectomies of the tjTic of Billroth II and its modifications. 



Fio. 112. End-to-9»de anastomosu by the Murphy button. 

It is also used as one of the steps in what is known as the “Haberer-Finney 
Modification of Billroth I.” It might be used in cases of enterectomies 
when, after resection of a loop of bowel, the continuity is reestablished 
by a lateral intestinal anastomosis between the remaining parts of the 
bowel after blind closure of the end of each loop. There are different 
methods of performing this: 
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a. Over-and-o\ fir suture method 

b. Purse-string method 



Fig 113 End topside snastotnosts by the Afurphy button The end of the divided piece 
of bowel IS inserted into the side of the otber Innp of bowel Suturing of the itesentenc edges 
to each other 


a BLIND CLOSUKE BY THE 0\ ER-AND-OtTEK SUTURE METHOD 
Step 1. After the bcnvel is cut between two cnishing-clamps, the closure 
of either or both of the«e ends is accompbshed in the following manner: A 
seroinu‘'cuIar suture starts from the aiitime'entenc border of the bon el, 
the first bite being placed at the distance of onc-half inch from the letter 
border of the blade of the clamp and directed toward it (Fig 114, A). The 
thread is carried over the clamp uitheach successive stitch until the mesen- 
teric border is reached {In order to make the side of the bowel on which 
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the surgeon is going to take a bite visible to him, the assistant should turn 
the clamp each time thereby exposing the sides of the bowel alternately 
(Fig. 114, B).] Each bite is taken close to the clamp and parallel to it, the 
last bite being one-half inch from the clamp on the mesenteric border and 
directed away from it (Fig. 114, C). 



Fifl. 114. Blind closure of an open end of bowel. A. Blartiag the suturing at the anti- 
mesenteric border; B. Turning the clamp in order to expose the side on which the suture is to 
be inserted; C. Inserting the last stitcb. 

Step 2. The assistant holds both ends of the thread. The surgeon holds 
the bowel between the index-finger and the thumb of his left hand one 
and one-half inches away from the clamp (Fig. 115). With the right hand 
he takes the handles of the crushing-clamp and gently opens it so that the 
opened blades shall not tear the thread. The blades are then closed again, 
and pressing with the tips of the clamp on the crushed end of the bowel, he 





170 THE SURGICAL TECHNIC OF ABDOMINAL OPERATIONS 

inch away from the clamp. The bowel is hold in the left hand and the clamp 
removed by the right hand. Hje end of the bowel is invnginated as de- 
scribed above, and the assistant ties the ends. 



Fio. 116 Blind closure of an open end of bowel. A. Starting the second row of sutures; 

B. The second row completed. 
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CHAPTER VI 

ENTEROTOMY. ENTEROSTOMY 

ENTEROTOMY 

Definition. 

The word cntcrotomy consists of two Greek words: tvnpov, bowel and 
roii7\, a cut. It means to make an opening in the bowel which is closed at 
the same sitting of the operation. 

Indications. 

a. Removal of foreign bodies. 

h. As a step In operations for obstructed bouel. 

Technic. 

The technic varies someuhat, depending on whether the operation is 
done for the removal of a foreign body or as a step in an operation for 
intestinal obstruction. 

ENTEROTOMY TOR REMOVAL OF A FOREIGN BODY 

Step 1. The loop of bowel on nlitch it is intended to make the incision 
is grasped and two intestinal clamps, the blades of which are covered with 
tubing, are placed at a right angle to the long axis of the bowel, one 
proximally to and the other distally from the intended line of incision. The 
gut is walled off from the peritoneal cavity by gauze-packs, moistened in 
warm, normal salt-solution. 

Step 2. A longitudinal incision is made along the free border of the 
bowel, the length of which depends upon the size of the foreign body. 

Step 3. The foreign body is dislodged and removed. 

Step 4. The Incision is closed in the following manner: Three over- 
and-over sutures are inserted. One passing through the upper and lower 
angles of the incision, the second, passing through adjoining points of the 
middle of the left lip, and the third passing through adjoining points of 
the middle of the right lip. The ends of the threads are tied and left 
long so that they can be used as traction-sutures. The lips of the wound be- 
tween the traction-sutures are united by over-and-over sutures, ^\^len 
this is done, the ends of the traction'^utures and the ends of the over-and- 
over sutures are cut short. Hiis layer is reinforced by a second layer of 
seromuscular sutures in the usual way. Thus, the bowel, cut longitudinally, 
is sutured transversely, thereby preventing a narrowing of its lumen. 
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ENTEROTOMY AS A STEP IN INTESTINAL OBSTIIUCTION 
Enterotomy until recently had been looked upon as an essential step in 
the treatment of acute intestinal obstruction. With the introduction 
of decompressing procedures, such as Wangensteen suction method, en- 
terotomy is not often indicated for evacuation of the toxic intestinal 
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Fia 117, Enteiotomj Plaitmg tbe bowel over a glass tube (after Moynihan) 

contents. HovrCver, in some eases we may be forced to do it. The technic 
thenis thefollouing; 

Step 1. The abdomen is opened. 

Step 2. The bo'uel which is ensnared is located and freed. It is then 
brought out of the abdominal cavity and "walled off” from the peritoneal 
cavity by moist packings. The assistant compresses the w’all of the bowel 
in two places, one about ten inches above the site of the former constric- 
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tion, and the other immediately below this point. He should do this, not 
with gloved fingers, because the bowel is extremely diflScult to hold and will 
slip away, but with a piece of moistened gauze, which will give stability 
to the gut. 

Step 3. The wall of the bowel is caught on each side of the antimes- 
enteric border by two French vukellsc about five inches above the seat of 
the former obstruction. Care must be taken that it is caught in the healthy 
portion of the gut. 

Step 4. The free border of the bowel is opened between the two vul- 
sella}. 

Step S. A glass tube, the length of which is from six to eight inches, 
to the other end of which a large rubber drainage tube is attached, is 
introduced into the lumen of the bowel and pushed in the proximal direc- 
tion for three or four inches. The vulsellae .are then removed from the lips. 
The bowel, held by a piece of gauze moistened with warm normal salt- 
solution, is drawn upon the glass tube until it nearly reaches the outerend 
of the tube. This should be done with wet warm gauze, which will prevent 
the fingers from slipping. Thereby there will be no leakage of intestinal 
contents between the glass tube and the lips of the bowel. The surgeon 
draws more and more of the bowel on this glass tube (Fig. 117). [Monks 
showed that on a tube of six inches in length, eight or ten feet of bowel 
can be drawn.] While pleating the bowel on the tube the intestinal con- 
tents will empty through the glass and rubber tubes. This manipulation 
should be done very slowly. 

(N.B. The reason for this pleating is that by making a mere opening 
in the bowel the contents of only one or two of the immediate proximal 
loops will escape. The rest will remain in the naore remote proximal loops. 
By pleating the intestinal wall on the glass rod, the contents of many loops 
will escape.] 

Step <5. The bowel is then unpleated from the tube. This is done very 
slowly. As soon as the bowel is all drawn back into the abdomen, the glass 
tube is slowly withdrawn from the lumen of the bowel. The assistant 
tightly holds the opening into the bowel. 

Step 7. The incision into the bowel is closed as described in Step 4 of 
the previous operation, or in the form of a linear suture which corresponds 
to the long axis of the bowel. 

ENTEROSTOMY 

Definition. 

Enterostomy consists of two Greek words: tvrtpov, bowel and erSpa, 
mouth. It is a surgical procedure by which the lumen of the bowel is 
opened and remains in communication with the outside world. If it is 
performed in such a manner that it closes later spontaneously, it is called . 
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temporary enterostomy If it does not close spontaneously but requires a 
special operation for its closure, then it will be a permanent enterostomy 
Depending on the portion of the boitel which is opened, enterostomj is 
subdi\aded into duodenostomy, jejunostomy, ileostomy, appendicostomy, 
cecostomy and colostomy, the name itself implying where the opening is 
made Depending on the portion of thebouel which is opened, enterostomy 
may «erve either as an artificial mouth for feeding the patient (upper 
jejunostomy) or as an artificial anus (lower ileostomy or colostomy) In 
this chapter will be described only the different types of jejunostomj or 
ileostomy The colostomy operations will be gi\en m Chapter VIII, ‘ Sur- 
gery of the Large Bowel ” 

Indications 

A As an Artificial Anas This is done 

1 In some eases of malignant or benign stricture of the cecum, when 
for some reason, the cecum cannot be removed at the time of operation 

2 In case of obstruction in the lower iJeum or cecum, when the 
strangulation or incarceration cannot be removed at the time of operation, 
and the surgeon is compelled to be satisfied with releasing “back pressure" 
by making s, “temporary artificial anus " 

B As an Artificial Mouth (for feedmg purposes) This is done 

1 In case of carcinoma of the pylorus when pjlorectomy or gastroen- 
terostomy for some reason cannot be performed 

2 In case of ulcer of the stomach when the surgeon w ants to cure the 
ulcers by the “Rest Method” (Von Eiselsbcrg, Lameris, etc ) 

3 As a preliminary step in certain operations on the stomach or esoph- 
agus 

A ENTEROSTOMY (ILEOSTOMY) FOR AN ARTIFICIAL ANUS 
TEMPORARY ENTEROSTOM') IN TUO STAGES 

step 1 The site of the opening of the abdomen depends upon the 
location of the loop xn which enterostomy is to be made Thus, for a high 
jejunostomy, the incision «ihould be made in the left upper quadrant (in 
ca«'€ a transierse incision is desired it should be made at the level of the 
umbilicus and directed transversely through the left rectus muscle] In 
case of a low ileostomy, the incision should bo made m the right lower 
quadrant [In case the transverse incision is preferred, it should be marie 
transversely through the right rectus muscle at a level midwaj between 
the umbilicus and the sjmphysis pubis ] 

Step 2 The selected loop is brought out of the abdominal cav ity and 
IS anchored at the upper and lower ends of (he incision by one suture at 
each angle These sutures penetrate the peritoneum and transversalis 



182 THE SURGICAL TECHNIC OP ABDOMINAL OPERATIONS 

fascia about one inch from their margin, then pass through the sero- 
muscular layer of the bowel-wall, and then again pass through the trans- 
versalis fascia and peritoneum of the other lip, also at a distance of one 
inch from its margin (Fig. 118, a). 

Step 3. The peritoneum is sutured to the seromuscular layer of the 



Fio. 118. Enterostomy, a. Anchoring the bowel at each end of the abdominal incision, 
b. Suturing the eeromusculsr layer of the bowel to the peritoneum 

bowel-wall by a series of interrupted sutures. Each stitch should catch the 
peritoneum about one inch away from its margin (Fig. 118, b). 

Step 4. The edges of the skin are sutured to the edges of the peri- 
toneum (Fig. 119). 

In this way several things are accomplished: 

1st. The bowel is sutured to the peritoneum, so that the peritoneal 
cavity is shut off from the site of the contemplated opening into the bol^el. 
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2nd. The sldn is sutured to the peritoneum, nhich will prevent the in- 
testinal contents from entering and contaminating the layers of the ab- 
dominal wall. 

3rd. There will be no bowel spur-formation, which means that spontane- 
ous closure will be greatly facilitated when the need for enterostomy is over. 



Second Stage. 

Step 5. One or two days later the bond is opened by a longitudinal or 
transverse incision (Fig. 119, insert). 

If, however, it is necessary to open the bowel immediately, then the 
procedure mil be as foUovs: A purse-string suture is placed in the bowel, 
and the sero-muscular layer of the loop is incised within the purse-string 
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until the mucosa bulges. The protruding mucosa is caught by an Allis for- 
ceps and the cone of mucosa thus produced is cut \\ith scissors. A glass 
tube is immediately inserted into the opening and the ends of the thread are 
tied snugly around it. 

We have described this technic rather in detail, since it is quite fre- 
quently used by surgeons both for ileostomy and colostomy. However, 
we always prefer to attach the loop of bowel (ileum, sigmoid) to the skin 
in such a manner, that no sutures pass through the wall of the bowel, as 
is described below: 

Step 1. The abdomen is opened in the right lower quadrant or by a 
lower midline incision. The length of the incision should be three to four 
inches. 

Step 2. Any distended loop of ileum is selected, preferably one closest 
to the site of the obstruction, and it is brought out of the abdominal cavity 
until its mesenterj’ reaches the skin-surface. It must be determined which 
is the proximal and Avhich the distal end of the loop. 

Step 3. A bite is taken through the entire thickness of the inner lip 
of the anterior abdominal wall, including the skin. Then, the needle passes 
through some avascular spot in the mesentery close to the mesenteric 
border of the gut, and then penetrates the outer lip of the abdominal wall 
through its entire thickness from within outward (Fig. 146, b). It then 
returns through the mesentery very close to the spot where the first per- 
foration of the mesentery was made (Fig. I4C, c). Thus, a loop is formed on 
the outer Up with the free ends of the thread lying on the inner lip. A piece 
of rubber tubing is placed on each lip so that the one on the outer lip will 
lie inside the loop and that on the inner lip wdll Ue between the ends of the 
thread, which arc then tied (Fig. 146, d). 

Step 4. If it is possible to wait for two or three days, the proximal 
portion of the bowel is then cut either transversely (cutting approximately 
tivo-thirds of its circumference) or longitudinally, starting from the proxi- 
mal portion and reachingncarly totheapex of the gut. If, however, there is 
no time to wait, then Step 4 will be aS follows: 

Step 4. A purse-string is made on the free border of the bowel. The 
seromuscular layer is incised within this purse-string. The e.xposcd mucosa 
is caught by an Allis forceps and cut writh scissors. A glass tube is inserted 
and the ends of the purse-string tied tightly. 

B. ENTEROSTOMY (JEJUNOSTOMY) FOR AN ARTIFICIAL MOUTH 

From the physiological point of view, the best procedure would be a 
duodenostomy, since then the food would be brought in contact with the 
bile and pancreatic juice close to the point w'here these secretions pour in 
from the ampuUa of Vater. How'ever, the duodenum should never be used 
for this purpose, since the unavoidable escape of the duodenal contents 
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onto the skm, with the resulting eczema of the skin, outweigh the advan- 
tages of introducing the food close to the stomach 

Jejirnostomy (of the proximal jejunal loop) should always be given 
preference to duodenostomy The first who performed jejunostomy was 
Surmay, m 1878 A few methods of performing jejunostoray are given here 

I SPIVACK S ATRTITOD OF TURO VALVULAR JEJUNOSTOMY 
In this method a tube and a valve at its base are formed from that 
portion of the jejunal wall which constitutes and adjoins the antimesen 
tenc border The tube is hned with mucosa and for this reason its lumen 
will not obliterate, the valve will enter the lumen of the tube and stay at 
its base, it will prevent escape of the intestinal contents outside Thus, the 
two difiiculties which usually confront the surgeon in this type of opera 
tion, namely leakage and obliteration of the channel, are elinunated The 
steps of this operation are the same as in the Spivack’s tubo valvular 
gastrostomy 

II WITZEIrKAREWSKI METHOD OF JEJUNOSTOMY 
This operation, in which the technic Witzel used for gastrostomy was 
applied to the jejunum, w as first performed by Karewski in 1806 

Step 1 The abdomen is opened in the left half of the epigastric region 
■Whether this incision is longitudinal or transverse depends on the choice 
of the operator In case the incision is longitudinal, it should be a left 
paramedian In case it is transverse, it should be a left transverse rectus 
incision at a level one inch above the umbilicus Its length in either case is 
three inches 

Step 2 The duodeno jejunal junction is located by the method of 
Wolfler Socin, and the first loop of the jejunum is brought out Begmning 
at a distance of eight inches from the duodeno jejunal junction, the con- 
tents of the jejunum are “milked out’ for a distance of some inches, and an 
intestinal clamp is placed at each end of the “millved nut” area perpen- 
dicularly to the long axis of the bowel 

Step 3 A catheter, size number 12 French, is laid on the wall of the 
jejunum A scries of interrupted seromuscular sutures are inserted in the 
bowel v\all over the catheter for a length of three mches (Fig 120, a) 
AJl the threads, w ith the exception of that one lying close to the eye of the 
catheter, are tied, thus forming a channel which surrounds the catheter 
(Fig 120, b) The wall of the bowel is now incised and the eye-end of the 
catheter is inserted into the lum<m of the bowel, after which the last untied 
suture is tied, thus closing the opemt^ in the bowel 

Step 4 The bow el is anchored to the peritoneum in tw o places, one 
immediately distal to the distal end of the channel and the other immedi- 
ately proximal to the proximal end of the chaimel (Fig 120, b, astensks). 
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Fio 120. Witzcl-Karewski method of jejunostomy. 


these sutures penetrate the seromuscular layer of the bowel and the peri- 
toneum with the transversalis fascia of the abdomen. 

Step 5. Tlie abdomen is closed, 

III. MAYDL METHOD OF JEJUNOSTOMY (Fia. 121, a, b) 

Step 1. An abdominal incision is made as in the previous operation. 
Step 2. A loop of jejunum six inches from the duodeno-jejunal junc- 
tion is drawn out, and one intestinal clamp, the blades of which are covered 
with rubber tubing, is placed across it about six inches distally from the 
duodeno-jejunal junction, and another clamp in the same manner about 
twelve inches from this junction. The clamps are placed perpendicularly 
to the long axis of tlie gut, which they compress just enough to prevent the 
escape of intestinal contents but not enough to interfere with the blood- 
supply. The arcuate vessels are ligated at two points, the distance between 
these points being about one-eighth of an inch. The place of ligation of 



MAYDL METHOD OF JEJHNOSTOMV 


187 


the arcuate vessels is about three inches distal from the proximal clamps. 
The boTvel is cut obliquely, so that the line of incision runs between the 
ligated arcuate vessels. 

Step 3. The proximal end of the is implanted into the antimesen- 
teric border of the distal loop in such a manner that there vill still be 

r 'I ■ 



Fia 121 Je;iinostofny a-b Majdl method, e-d Mayo Robson method 


left about three inches of the distal end of the jejunum, %\hich should be 
anchored to the anterior abdominal irall (Fig 121, a, b). The technic of 
implantation is exactly as described in e&d-to-side anastomosis. 

Step 4. The jejunal tube is anchored separately to each layer of the 
anterior abdominal wall, that fe to the periloueuni and trausv'ersahs fuse a, 
to the muscles, to the anterior sheath of the rectus muscle, and to the skin. 
{For a detailed description of anchoring a tube to the anterior abdominal 
■\\ all see Spivack’s tiibo-valviilar gastrostomy]. 
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IV. MAYO ROBSON METHOD OF JEJUNOSTOMY (Fia. 121, c, d) 

Step 1. The abdomen is opened in the left upper quadrant and a loop 
of jejunum is drawn out as close to the duodeno-jejunal junction as possi- 
ble, but ■without any tension. A lateral intestinal anastomosis is made be- 
tween the two limbs placed in an antipcristaltic direction (Fig. 121, c). The 
technic of the lateral intestinal anastomosis is exactly the same as de- 
scribed in “Lateral Intestinal Anastomosis.” 

Step 2. A seromuscular incision is made on the knuckle of the loop 
and a purse-string is made around it. The mucosa is incised, and a catheter 
is introduced and fastened to the bowel. Care must be taken that the cathe- 
ter placed into the lumen reaches into the efferent loop beyond the point of 
anastomosis of the two loops (Fig. 221, c). 

Step 3. The bowel is anchored to the peritoneum at two places close 
to the catheter. The abdomen is closed by tier-suturing. 
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CHAPTER Vn 


ASEPTIC METHODS IN GASTRO-INTESTINAL SURGERY 

The great number of methods euiployed in gastro mtestmal surgerj 
and known as “aseptic methods” are not aseptic in the true meamng of 
this « ord In order to be aseptic, the lumen of the hollow visciia should not 
be entered It is true that there are methods m which the lumen of a 
hollow \nscus is not entered, but these methods are highly impractical and 
are not employed today The methods which are in use are those m which 
the lumen is entered, but the contamination is negbgtble, and for such 
methods the name “aseptic methods’* is retained 
Historical 

One of the earhest methods of ‘ aseptic anastomosis” is the “elastic 
bgaturc” method It was introduced by SiUcstn, in 1862, but was soon 
forgotten Bardenheuer, in 1888, revived interest m this method, and 
McGraw, who more than anybody else popiilanzed and improved the 
method, described it only m 1891 His technic was os follows 

A seromuscular suture two and a half inches long is made connecting 
the walls of the two hollow viscera Aseromusculnrmcisionismadeoneach 
of the two viscera at a distance of one quarter of an inch from the sero 
muscular suture hoe An elastic ligature, threaded on a special needle, 
penetrates the mucosa of one hollow viscus close to one end of the sero 
muscular incision, enters into the lumen of the same vnscus and reappears 
outside of the lumen at the other end of the incision of the same viscus 
It then enters into the lumen of the other viscus at a point close to its exit 
from the first viscus, traverses the lumen of the second viscus and makes 
its exit at a point close to the point of entrance of the ligature into the first 
vi«;eus Ihe two end's are drawn very figfif and tied The original sero 
muscular suture us continued over the elastic hgature uniting the anterior 
lips of the seromuscular incision, and this completes the operation 

Usually, due to pressure-necrosis the mucous membrane will slough 
avtaj, and thus the anastomosis will be estabhshed The clastic hgature 
will pass per lias naturafes As may be seen, the weak points of this op- 
eration are 

1 It IS not tnilj aseptic, because the hgature enters into the lumen of 
the iiilesline (or stomach) 

2 Necro'sis of the mucosa will not alwa>s take place, and thus the 
anastomosis may not be established 

The Postnikow method was as follows A seromuscular suture was 
made connecting the two hollow viscera and a seromuscular incision was 
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made on both viscera, at a distance of one-qwarter of an inch from the su- 
turc-linc. The mucosa of each viscus was caught with a forceps and drawn 
out in the form of a cone and tied tightly at its base. The original sero> 
muscular suture was continued to cover the muscosa. As may be seen, this 
method is truly aseptic, since the lumina of the viscera were not entered. 
However, the results of the anastomosis were uncertain. 

The Boari method was similar to that of Postnikow with the difference 
only that, instead of tj’ing the mucosa, caustic material was placed on it, 
which produced necrosis of the mucosa and thereby established the anas- 
tomosis. The same objections whicli \vere raised in the case of the Postni- 
kow method hold true in this method. 

An important step forward in the development of a "relatively aseptic 
method” was the discovery by Halsted that the true strength of the union 
is given by the submucous layer. This means that a really strong union can 
be secured not only by taking a bite through the entire thickness of the 
wall of the mscus, but also when the bite includes the entire wall with the 
exception of the mucosa. The knowledge of this fact enabled the surgeons 
to place sutures not entering the lumen and before the viscus was opened, 
and then to tie the opening as soon as it was made, thus greatly diminish- 
ing the possibility of contamination. In this manner, Winiwarter and Ilal- 
sted performed lateral intestinal anastomosis. Bircher, gastro-enterostomy, 
and Finney, gastro-duodenostomy. Acting upon (lie same principle, Paria- 
vecohio did his resection of the bowel n-ith the regstablishment of its con- 
tinuitj' by an end-to-end anastomosis, and Axel Wcrelius his lateral in- 
testinal anastomosis. 

THE PARLAVECCinO END-TO-END ANASTOMOSIS 

The portion of the bo^el to be resected was tied at each end by two 
ligatures and the boAvel cut at each end between the ligatures. The ends 
of the remaining portions of the bowel were sutured to each other by a 
series of interrupted seromuscular stitches placed laterally from each liga- 
ture, until nearly the entire circumference was sutured. Through the small 
opening which was still left the ligature which closed each end of the bowel 
was cut, and the small rent left in the circumference w as closed by one or 
two additional interrupted seromuscular sutures. 

This method had, however, several objectionable features: 

1. The possibility of contamination was not excluded. 

2. A large diaphragm was left which could produce an obstruction, or 
at least a marked narrowing of the lumen. 

3. There was a possibility of hemorrhage. 

THE WERELIUS METHOD OF LATERAL INTESTINAL ANASTOMOSIS 

Step 1. A seromuscular suture connected the walls of the two hollow 
viscera. 
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Step 2 A «ilk thread or silver wire, penetrating the entire thickness 
of the w all, vv as placed exactly as m the case of the McGraw elastic ligature 
entenng the lumina of both viscera 

Step 3 The original «!eromuscular suture was continued anteriorly to 
cov er the gilk. or silver Lgature, leaving only a \ cry small opening through 
which these ligatures emerged 

Step 4 By sawing movements the walls of the two hollow -vnscera were 
broken and the thread released 

Step 5 The small opening v\ as closed by a seromuscular suture 
The objections to this method were 

1 TJie possibility of hemorrhage 

2 Breaking of the thread 

8 The possibility of sawing off the posterior seromuscular suture line 
4 The method still made contamination possible 
Bonoxno modified the Werehus method His technic was that of Were 
lius with the difference only that after making the first seromuscular 
suture hne he made a seromuscular incision on the w all of each v iscus and 
then introduced a silk thread or silver wire through the mucosa only , coin 
pleting the operation as Werehus did In this way, it was easier to saw off 
the mucosa only instead of the entire thickness of the anterior stomach 
or bowel wall The largo blood vessels exposed by the seromuscular in- 
cision could also be ligated before the introduction of the silk or sih er su 
ture, thereby preventing the probability of hemorrhage 

The next important step m the development of aseptic mtestmal anas- 
tomosis was the method suggested by Doyen He introduced a powerful 
entcrotnbe which crushed the wall of the bowel to the thinness of tissue 
paper Of the entire thickness of the mtestmal wall only the serosa and 
suhmucosa were left in the form of thm lamell® The blood-vessels were 
crushed so that there was no danger of hemorrhage 

His technic for the rejection of the bowel was as follows The bowel 
A'las crushed at two places by an enlerotribc, which was then removed The 
groove produced by the enterotnbe was tied between two ligatures on each 
side and the bowel was cut between each of these ligatures In this way the 
bow el w as resected The ends of the bowel were brought together by an 
end to-end approximation, and a seromuscular row of sutures was in- 
troduced in almost the entire circumference, leaving a \ ery small opemng 
through which scissors were introduced to cut the lamella on each side in- 
cluding the hgature The rent in the seromu'^cular union w as closed by 
introducing two additional seromu'^cular sutures In this w ay, the anas- 
tomosis was reestabhshed, there was no hemorrhage and very little con- 
taimnation 

Parlavecchio made a further technical improvement (Fig 122) Ta^o 
crushing clamps were placed at each end of the bowel, and the latter cut 
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by the cauteiy between the cJamiis. The ends of the bowel to be anasto- 
mosed were brought together so that the clamps lay side by side. A series 
of interrupted seromuscular sutures were placed over the clamps first on 
the posterior surface and then on the anterior surface. The clamps were 
removed and the sutures tied. Thus, ive can see, that the crushed wall 



Tio. 122. Aseptic mtcstinsl anastomosis by the Farlavecchto method. 


would not bleed, and the agglutinated ends would prevent the escape of 
the intestinal contents while the ends of the ligatures were tied. As may 
be seen, in this operation both Halsted's and Doyen’s principles w^ere 
utilized. A similar procedure was done about the same time by M. O'Hara. 

Another prominent feature in the Parlavecchio method was that the 
ends were divided by the cauteiy, which actually sterilized the intestinal 
contents which might lie on the surface of the blades. 
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RostoA\ , oE Petrograd, greatly popularized the “aseptic intestinal 
suture ” In its essence, his method was practically as was outhned by Pir- 
lavecchio, with a few slight techmeal modifications 

A very popular method in Germany and Austria was that of Itlosz- 
kowicz, which was a still further technical impro\ement of the Parlavecchio 
and Rostowzew methods 

Thus, we may say, that the mam factors on which are based the pos- 
sibility of aseptic intestinal suturing are 

1 The submucous lajer is the mam holding layer m gastro intestinal 
union (Halsted) From the practical point, it means that a strong umon be- 
tween two Mscera can be esfablislied without entennginto the lumen of a 
hollow viscus 

2 Crushing clamps bj crushing the wall also crush the blood \cssels, 
thus obvoating the danger of hemonhage (Doyen) 

3 Cutting by a cautery renders the field ‘ relatively aseptic " 

On these three principles is based tiie entire structure of all modem 
“aseptic methods” in intestinal suturmg 

As IS clear from the above description, the mucosa is never sutured 
to the mucosa This is of no importance in the suture of bow cl to bowel and 
IS by far outweighed by (he aseptic features of the operation However, in 
surgery of the stomach the reverse is true The danger, due to contamma 
tion is not great, but the complications which may arise from not suturmg 
the mucous layer of the stomach to the mucosa of the other vinous 
(particularly peptic gastro-jejunal ulcer) are very grav e, and for this reason 
we believe that the closed aseptic methods should never be employed when 
one of the viscera is the stomach, and that aseptic methods should be re- 
served only for intestinal work, and especially for the surgery of the large 
bowel 

We now describe a few accepted methods of end to end end to side 
and lateral intestinal anastomosis as now employed Some of these methods 
are convenient when special enterotnbes are not available However, if 
the operation is pre arranged w e consider the w ork with the Doyen entero 
tribe or the Rankin or Partipifo clamp much proferabJe 

END TO END ANASTOMOSIS WITH PRELIMINARY BLIND CLOSURE 
OF THE ENDS OF THE BOWEL {PARKER KERR METHOD) 

Step 1 A crushing clamp is placed on each end of the bowel to bo re 
sected These clamps are placed obhquely (approxiraatelj at 30°), m such 
a manner that the mesenteric border becomes most prominent This will 
secure a better blood supply and will make the lumen larger Another 
clamp IS placed to the inner side of each of the previously placed clamps 
The arcuate vessels are ligated, and the bowel is cut on each side between 
each pair of clamps 
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Step 2. Each end of the bowel is closed by a basting-suture, the ends 
of which are left untied. The technic of making a basting-suture was de- 
scribed in Chapter V. [N.B. It must be clearly understood that the word 
“basting," taken from the seamstress's language, presupposes a loosely 
placed temporary suture which can easily be removed.] 



Step 3. The closed ends of the bowel are brought together, the assist- 
ant holding with one hand the beginning sutures and with the other the 
terminating sutures of each bowel (Fig. 123, a). A continuous seromuscular 
suture is made on the anterior wall of each end of the bowel (Fig. 123, b) 
and then another seromuscular suture is made on the posterior surface 
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(Fig 123, c) The tiv o basting sutures are then n and the ends of 

the permanent threads are tied to each other (Fig 123, d) A second sero- 
muscular suture reinforces the first one 

Step 4 With a finger placed on the wall of either bon el the partially 
agglutinated ends arc broken through, so as to restore the continuity at 
the place of anastomosis 

Step 5 The rent in the mesentery is closed 

A side to-side and an end-to side anastomosis may he done by this 
method, as follon s 

I ATERAL INTESTINAL ANASTOMOSIS (PAHKER KERR METHOD) 

Step 1 A fold of one bowel is grasped by a crushing forceps, and this 
fold is cauterized flush with the surface of the blades Closure of the bowel 
IS made over the blades of the clamp by a basting suture 
Step 2 Step 1 is repeated on another loop of bowel 
Step 3 The two loops of bowel are placed side-by-sidc, and the assist- 
ant holds with one hand the beginning sutures and with the other hand 
the terminating sutures of each bowel A seromuscular continuous suture 
connecting the posterior surfaces of the two bowch is made, and then is 
continued on the anterior wall until the entire circumference is sutured 
Each third stitch is locked, or a back stitch is made so as to prevent a 
purse-string action The basting sutures are pulled out and the ends of the 
thread are tied to each other A second seromuscular suturo reinforces 
the first 


END TO SIDE ANASTOMOSIS (ILEO SIOMOIDOSTOMY) 

(PARKER KERR METHOD) 

Step 1. The arcuate vessels of the terminal part of the ileum are 
ligated, and crushing clamps are placed obliquely at the site of the intended 
division The bowel is cut by the cautery 

Step 2 Each end of the bowel is closed The distal end is closed per- 
manently, and therefore should be reinforced by another seromuscular 
suture The proximal end is closed temporarily by a basting-suture 

Step 3 A fold of the sigmoid is grasped in a crushing-clarap The size 
of the fold should be equal to the diameter of the proximal end of the ileum 
to be implanted into the sigmoid The protruding part of the sigmoid is 
“shaved off” by the cautery and sutured with a basting-suture 

Step 4 The proximal end of the ileum and that portion of the sig- 
moid w here the basting suturo lies are brou^t end-to side A seromuscular 
suture IS made, connecting the posterior walls of each, and this is con- 
tinued anteriorly until the entire circumference is sutured Each third 
stitch is locked or a back stitch is made in order to prevent purce-stnng 
action The bastmg-sutures are pulled out and the ends of the scromuscu- 
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lar thread are tied to each other. A finger is introduced into the newly 
made anastomosis by invaginating the wall of the bowel- 

Step 5. The rent in the mesentery is closed in the usual manner. 

The method of Parker-Kerr accomplishes the anastomosis without any 
special intestinal clamps. An ordinary Koeher or Ochsner clamp, round 



needles and thread are all that is necessary. However if special entero- 
tribes are at our disposal the work is much facilitated. 

We shall present now an end-to-end, end-to-side, and a lateral anasto- 
mosis with the aid of the Partipilo or the Rankin clamp. All these pro- 
cedures can be performed by either of the clamps. However, we shall 
demonstrate some of the operations with one and some mth the other 
clamp so that the surgeon may familiarize himself with each of them. 
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LATERAL INTESTINAL ANASTOMOSIS WITH THE 
RANKIN CLAAIP <Fio 124) 

Step 1. Tile two loops of the bonel to be united are grasped bj the 
blades of the Rankin clamp Mhich are closed tightly The clamp is then 
turned so that its posterior surface faces anteriorly. A seromuscular su 
ture IS then started on this surface from the handles of the blades toward 
the tip (Fig 124) After completing the suture of the posterior surface, 
the clamp is turned back so that the anterior surface faces anteriorly 
Step 2. The folds of the bond projecting above the blades are “shaved 
off” by the cautery 

Step 3 Another seromuseiilar suture is earned over the blades, be- 
ginning at their tip, until the other end of the “sha\ed off” portion is 
reached (Fig 124, insert). The assistant takes with one hand the tw o ends 
of the thread on one side and with the other hand the two ends on the other 
side The surgeon slightly separates the lateral blades from the middle 
one and then gently pulls out the forceps, depressing the tip, while the 
assistant pulls the ends m one hand away from those in the other hand 
'I'his will bury the crushed part of the walls 'J'he ends of the thread on 
each side of tiie bonel are tied to each other with moderate firmness m 
order to prevent purse-string action and are cut short 

Step 4. This seromuscular lajer is reinforced by another lajer of sero- 
muscular sutures The agglutinated site of the anastomosis is broken by a 
finger, thus rendering the lumen patent 

END TO END ANASTOMOSIS BY THE PARTIPILO 
CLAMP (Fios 125 126 127) 

The contents of the bowel arc “milked out,*’ the mesenteric and the 
arcuate blood-vessels ligated aud the mesentery cut in a ' V”-shape as in 
the ordinary method of enterectomy described m Chapter V Then 

Step 1, A Partipilo clamp grasps each end of the bowel in a direction 
perpendicular to its long axis, immediately lateral to the site of the con- 
templated line of incision [Care should be taken to see that the bow el at 
each end is grasped by the symmetrical portions of each clamp] (Fig 125) 
A strong Ochsner or a Payr clamp is placed medially and clo«e to each 
Partipilo clamp, and the bowel is divided by the cautery between each 
Partipilo and Ochsner clamps Thus a portion of the bowel is resected 
Step 2. Two Partipilo clamps are brought together and set so that 
the prongs of one clamp fit into the indentations of the other clamp and 
fastened by a screw Thus the two clamps of the Partipilo instrument be 
come immobile as if they were parts of one instrument (Fig 126) 

Step 3 The clamp is turned in such a manner that the posterior sur- 
face of the bowel faces antenorly (Fig 120, a) A seromuscular suture 
starts at the point most remote from the tip of the blades and to the right 
of the Surgeon and runs over the clamp until the point on the bowel closest 
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to the tip of the blade is reached. Tlie last bite is made on the bowel lying 
to the left of the surgeon. The clamp is then turned to its original position 
so that the anterior surface of the bowel faces anteriorly. Another sero- 
muscular suture is made over the blade, starting at the point closest to 
the tip of the blade and to the right of the surgeon. The last bite of this 



Fla. 125. Aseptic end-to-cnd intestinal anastomosis by the Fartipilo clamp. 
Each half of the Partipilo clamp holds a dmded end of the bowel. 


continuous suture is made at the point of the bowel farthest from the tip 
of the blades and to the left from the sur^on. Thus, on each end of the 
bowel are present a thread on a needle and a thread clamped by an artery- 
forceps (Fig. 126, b). 

Step 4. The surgeon grasps the two threads lying on his side of the 
bowel with his left hand. The assistant grasps the threads lying on his 
side. The surgeon now releases the lock of each part of the Fartipilo clamp. 
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however not changing the mutual relationship of the parts of the clamp 
(Fig. 127). The clamps are now slowty withdraT\n. "Wliile removing the 
clamp the assistant pulls his two threads away from the bowel. As soon 
as the clamp is removed, the surgeon pulls his two threads away from 
the bowel. The surgeon and the assistant tie the ends of the threads to 



Fig 126 Aseptic cnd-toKind ttoastomoeis by the Partipilo clamp a Seromuscular 
suturing of the postcriur surfaces of the boivel, b ^romuscular suturing of the anterior sur- 
faces of the boT\el 


each other with moderate firmness, so as to prevent the purse-slriug action 
of fhese threads. The ends are then cut short. 

Step S. The suture-line is reinforced by another seromuscular suture. 
Step 6. The diaphragm thus produced is then broken by invaginating 
with the finger the wall of the boweL 

Step 7. The rent in the mesentery is closed in the usual manner. 
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END-TO-SIDE ANASTOMOSIS BY THE PARTJPILO CLAMP 
(ILEO-SIGMOIDOSTOMY) 

Step 1. The Partipilo clamp is placed obliquely on the terminal por- 
tion of the ileum (at least six inches away from the ilco-cecal junction) in 
order to secure a larger lumen and a better blood-supply. Any crushing- 



Fio 127. Aseptic end-io-end Anastomosis by the PsTtipilo clamp 
The clamp is unlocked And ready to be removed. 


clamp (Kocher or Ochsner) is placed distally but very close to the Partipilo 
clamp. The bowel is cut by the cautery between the Kocher and the Parti- 
pilo clamps. The end of the ileum connected with the cecum is closed by 
the over-and-over suture method. 

Step 2. A fold of the free border of the sigmoid is grasped by the 
other half of the Partipilo clamp and is cut by the cautery. The clamps 
are set as one unit by inserting the prongs into the indentations and are 
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fastened by the ‘Jcre^ The compound Partipilo clamp is then turned so 
that the posterior surface faces aiitenorly, and a seroiuusculnr suture is 
inserted until the posterior half is united The clamp is then returned to its 
normal position and another seromuscular suture is made until the an 
tenor half of the circumferonce is united 

Step 3 The assistant takes ivith one hand the short end of one thread 
and the threaded on the needle end of the second thread and in the other 
hand the short end of the second thread and the threaded on the needle- 
end of the first thread The surgeon opens each half of the Partipilo clamp, 
not touching the screw so that the mutual relationship of the individual 
clamps of the compound Partipilo mstrument is not altered The clamp 
IS gentlj remo\ ed, depressing the tip of the blades, so that the crushed 
part IS buned ^hile the assistant pulls the threads in the opposite direc 
tion The short end is then tied to the threaded end on each end of the 
bon el mth moderate force so as to prevent purse string action and the 
ends are cut short 

Step 4 This "eromuscular la>er is reinforced b> another la>er of sero 
muscular suturing 

Step 5 The rent in the mesentery is closed 

Lateral intestinal anastomosis, end to-end anastomosis and end to side 
anastomosis can be done v erj com emently by Furmss clamps or by an} of 
its modifications This clamp has two blades with interdigitating teeth 
T\hich when brought together, shirr the tissue between them Down the 
face of each blade is a groove approximately one half the pitch of the 
teeth This groove forms a channel when the jaws are approximated 
through which a pm may be thrust 

END TO END ANASTOMOSIS BY TUB FURNISS CLAMP 
The contents of the bowel are “milked out ’ the me«!enteric and the 
arcuate blood v essels ligated and the mesentery cut m a V shape as in 
the ordmarj method of enterectoray described in Chapter V Then 

Step 1 A Furmss clamp grasps two loops of the bowel m a direction 
perpendicular to its long axis, immediately lateral to the eitc of the con 
templated line of incision A pin is inserted into the groove A strong 
Ochsner or a PajT clamp is placed above the Furmss clamp and the two 
loops of bowel are dmded by the cauterj between the Furmss and Ochsner 
clamp Tlius a portion of the bowel is re‘=ected (Fig 127A, 1 and 2) 

Step 2 The Furmss clamp is removed, leavnng the gut shirred and 
pinned together (Fig 127 A, 3) 

Step 3 A seromuscular continuous suture line is made connecting the 
two loops of bowel over the needle This suture will invert the «luiTed 
surface This suture is continued on the other side of the junction of the 
two loops The pm IS non removed (Fig 127 4 and 5) 
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CHAPTER Vm 


SURGERY OF THE LARGE BOWEL 

I APPENDECTOMY 

Deluution 

This uord is composed of the Latin word appendix, which means 
“appendage," and the Greek suflii excision It signifies, “excision 

of die appendix ” The term “appendicitis" was corned by Reginald Fitz 
m 1886 

Judications 

Any disease of the appendix requires its removal, since the diseased 
appendix may rupture and lead to fatal peritonitis, or it may act as a focus 
from nhich the disease raaj be earned to other abdominal or pelvnc organs 
either by hematogenous or lyiiiphogenous extensiuu or bj coutinuit> of 
tissue 

Anatomy. 

The appendix takes its origin from the posterior and medial surface 
of the cecum, three-fourths of an inch belon the ileo cecal junction, at the 
place ^vhere the three longitudinal trema coli iiiecl This point is quite 
constant From it the appendix may extend in different directions (Fig 
128) The length of the appendix varies from one-fourth of an inch to 
taelve inches, its aierage length being three inches Honeier, cases of 
hypoplasia of the appendix are described in which its length was only one- 
tw elfth of an inch In such cases, it becomes extremely difficult to recognize 
whether or not we are dealing with the appendix The most common posi 
tion of the appendix is given below m the order of decreased frequency 

1 Partially behind the cecum 

2 To the medial side of the cecum m the direction tow ard the spleen, 
but not reaching the brim of the pelvis In some cases it hangs over the 
brim of the pelvis 

3 RetrocoUc and totally retrocecal 

4. Pxe-ileal 

5 Post-ileal 

Congenital absence of the appendix vermifonnis is an exceptionally 
rare occurrence In a most excellent article pubUshed in 1025, Borland 
collected thirtj -eight caces (mdudmg his own) m which he eo\ered the 
subject to that date Spivack, in 1932, added an additional mne cases (in- 
cluding two of his ow n) Green m 1934, reported another case, thus making 

20a 
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a total of forty-eight eases up to date. This number represents a group of 
cases in which the appendix was not found on tho operating-table, and 
another group in which it was not found on the dissecting-table. Whereas 
the second group is more or less reliable, the first group leaves some doubt, 
and, therefore, we may consider that the actual number of cases of absence 



Fio. 12S. Different positions of the appendix (after Kcllr). 

of the appendix is smaller than has been reported. But even if we accept 
this number as correct, we must admit that congenital absence of the ap- 
pendix is a very rare occurrence, and one should not be satisfied, in case the 
appendix is not found, in believing that it is a case of congenital absence. 
In some cases the appendix is plastered to the posterior cecal wall behind 
the visceral peritoneum and it is difficult to find it not only on the operat- 
ing, but even on the dissecting table, and lead to an erroneous conclusion 
of a congenital absence of the appendix. 
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The blood-supply of the appendix is denied chiefly from the appendic 
ular artery This artery js lery often seen ns a branch of the ileo colic 
artery In other instances, it springs from the superior mesenteric artery 
belmi the origin of the ileo colic artery, and then it is just one of the file 
terminal branches of this artery It runs m the meso appendix from its 
root to its tip gmng off on its \iay seieral small branches This artery 
has very poor anastomotic connections with the cecal branches of the ileo- 
cecal artery, and, therefore, it has many characteristics of a terminal 
artery Thus, when the artery is plugged, gangrene of the appendix ensues 
easily 

The appendicular artery pas-ses on its nay to the appendix behind the 
terminal portion of the ilcum before it enters the meso appendix There 
fore m case the terminal portion of the ileuui is filled iviLli fecal iiialerial, 
it may compress the appendicular artery and predispose the appendix to 
vascular disturbances 

Occasionally, the appendix receives some blood supply from the cecal 
branches They pass oi er the base of the appendix in the direction tow ard 
its tip, but usually they do not reach the tip It is very important to keep 
m mmd this occasional distnbution of the blood-vessels in connection with 
some methods of treating the stump 

METHODS OF LOCATING THE APPENDIX 

In many instances there is no difficulty m locating the appendix How- 
ever, in some cases this is a very difficult procedure, and it requires an exact 
knowledge of the anatomy tofindit Occasionally, it is not easy even to find 
the cecum, especially when the griduou” mcision is employed Under such 
circumstances it is w ell to use Monks method to locate tlie cecum This is 
as follows 

Monks* Rule 

The judfix finger of the rjghf- baud jamfroduf^d into thenhdruBfj) and 
placed on the brim of the pelvis This finger is moved over the brim of the 
pelns until the pulsation of the external iliac artery is felt The finger then 
follows the pulsation of this artery upward to the upper edge of the brim 
and continues beyond upw ard and laterally until it reaches the bhnd end of 
a pouch This pouch actually is the lower end of the root of the mesentery 
In front of the index finger will he the terminal part of the ileum (Fig 76) 
With the right thumb and the index finger this part of the ileum is caught 
and delivered outside the abdominal cavity A few inches aw ay from this 
I)omt the cecum will be located 

Monks' method of locating the terminal portion of the ileum is excel- 
lent, provnding that the lowermost portion of the root of the mesentery 
reaches the right sacroiliac jomt, which is normal However, in some 
cases the root of the mesentery takes an entirely different direction, as was 
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shown by Stopnitzki and others (Fig. 74). Under such circumstances, 
Monks’ rule will not be applicable. 

As soon as the cecum is located it is turned upward, so that the pos- 
terior .surface becomes anterior. About three-fourths of an inch below the 
ileo-cecal junction (and in the reversed position of the cecum, this is above 
and not below the junction) will be seen the point of convergence of the 
three tania coli, where the appendix takes its origin, 

In some cases tlie appendix lies entirely retrocecal or retrocolic and it 
may be difficult to find it, unles.s the cecum or colon is mobilized and the 
posterior surface turned anteriorly. However, the surgeon hesitates to 
mobilize the cecum or colon (which means opening the retroperitoneal 
space) until he is reasonably sure that the appendix is actually located 
there. In order to ascertain this, Spivack, in 1931, described a very simple 
method as folloivs ; 

Spivack’s Rule (Figs, 129 and 130). 

If the terminal part of the ileum is attached to the brim of the pelvis, 
then, in ninety per cent of all cases, the appendix is retrocecal or retrocolic. 
In order to expose it, the cecum has to be mobilized (if it was immobile) 
and its posterior wall turned anteriorly, where the appendix will be seen 
clearly (Fig. 130). The reverse also holds true, namely: If there is a 
retrocecal appendix, in ninety per cent of such cases the tenuinal por- 
tion of the ileum will be attached to the brim of the pelvis. 

The surgical significance of this fact is as follows : In removal of a retro- 
colic or retrocecal appendix in the acute stage of inflammation, nothing 
else should be done. But if a retrocolic or xetiocecal appendix is removed 
in the quiescent stage, then the operation should be supplemented by 
mobilization of the terminal ileum, and bringing it to its normal anatom- 
ical position, since this kink (known as lane’s kink) predisposes to intes- 
tinal obstruction. 

However, occasionally in the case of a retrocecal or retrocolic appendix, 
the organ cannot be seen even after the cecum and colon are mobilized 
and the posterior n-aJJ turned aoterioriy, since it may be covered with the 
visceral peritoneum of the cecum or colon to such an e.xtent that it will 
not be exposed until the serosa is incised. In several of our eases, the ap- 
pendix was found after the wall of the cecum was carefully palpated and 
its serosa incised. 

Another important point to bear in mind is that occasionally a portion 
of the appendix is embedded in the wall of the cecum, with the rest of the 
viscus projecting from the wall of the cecum in the usual manner. In such 
a case, the uninitiated may remove only this projecting part of the appen- 
dix, so that he actually performs an amputation of the appendix instead 
of an appendectomy, and the patient may have subsequent attacks of 
appendicitis after an “appendectomy” has been performed. In these cases. 
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the appendix should be di'isected from the wall of the oeciim by incising 
the serosa of the cecum on each side of it after which the appendix is 
remo\ ed in the usual manner as descnbed below ^\^len the base of the 
appendix (in the i‘e\ersed position of the cecum) lies above the ileocecal 
junction it IS a sign that the entire appendix is isolated 



Fla 129 The Sp vack rule The terra nal port oq of Uic leum is attacl ed to the binii of 
thepcivs Isoappends s seen The dotted 1 ne shons hero the cecum shoul i be mob 1 zed 
in order to find t1 n retrocecal append x 


In excQ|)Uoiial cases the appendix maj be found in (he left side of the 
abdomen This may be due either to the fact that a complete ‘^itiis in\ ersus 
IS present that the location of the appendix on the left «ide is onlj a 
part of a general picture or that ‘?ome pathological condition ‘^uch ns a 
tumor or an abscess has displaced the cecum and the appendix to the left 
Complete situs mvereus is a rare occurrence It is met with approximately 
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once in four thousand autopsies, and then as a rule the appendix is on the 
left side. The presence of the appendix on the left side with a normal 
position of the other abdominal and thoracic structures, is probably never 
noted unless it is pathologically displaced. 



Fia 130. The Spivack rule. The terminal portion of the ileuiu is attached to the brim of 
the pelvis; the posterior surface of the cecum is turned anteriorly; the appendix lies on the 
posterior wall of the cecum. 

When, to Operate. 

Operation should be performed before the formation of a mass has 
taken place, that is within 36 to 60 hours after the onset. If a mass is 
already present or there are ^mptoms of peritonitis at the first examina- 
tion, operation should be postponed and conservative therapy instituted. 
The patient should be given 3,000 to 5,000 ccm. of normal saline solution 
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With or 'mthoiit glucose preferably by venocljsis, small doses of morphine 
sulphate, an ice-pack should be appbed over a thin pad placed to the nght 
lower quadrant of the abdomen, and neither food nor drink must be 
allm\ cd for 48 to 72 hours and then only when there is evidence of improve- 
ment It IS our practice to operate within 60 hours after the initial attack, 
pro'vuded there is no evidence of a mass 

Operative Techmc 

Various incisions are used for appendectoin 3 They belong to all types 
of abdominal incision, namely, longitudinal, transverse or oblique For 
their description, see Chapter 11 Personally, wo prefer to employ the 
“gridiron” incision m acute cases and the transverse incision for the “in- 
ferval” tjpe 

Step 1 The abdomen is opened 

Step 2 The cecum is located If this is difficult to find, then the ter- 
minal portion of the ileum is located by Monks’ method (Fig 76), after 
which it becomes a simple procedure to find the cecum The latter is 
brought outside the abdominal viound and the appendix is located as de- 
scribed above 

Step 3 The part of the meso appendix which lies close to the distal 
end of the appendix is caught by an artery-forceps [The appendix itself 
should never be grasped by an artery^forceps or by any other instrument] 
(Fig 131, insert) The appendix and exposed part of the cecum are sur- 
rounded by moist laparotomy sponges 

Step 4 Ligation of the Appendicular Artery There are «ev eral w ay s of 
doing this 

The meso appendix is pierced by a curved arterial forceps very close 
to the ba^e of the appendix (Fig 131, insert) The jaws of the clamp are 
opened and grasp one end of a thread, which is drawn through the opening, 
the other end passing around the meso-appendix, after which both ends 
are tied (Pig 131, main picture) TTie thread should not be tied v ery close 
to the body of the appendix In case it is difficult to do this, it can be facili 
tated by lifting the body of the appendix by an Alhs forceps (which should 
not grasp the wall of the appendix itself, but the me'^o appendix), the 
blades embracing the body of the appendix with their concave surfaces 
The mesentery is then divided between the ligature and the body of the 
appendix The ends of the ligature are cut short 

[An alternate method of tying the appendicular artery is as follows 
A clamp IS placed on the meso-appendix, which is divided between the 
clamp and the body of the appendix If the entire meso-appendix is not 
caught by the first clamp, another is used to clamp the rest of the meso- 
appendix, which again is divided between the second clamp and the body 
of the appendix The meso-appendieular stump is then ligated ] 
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Step 5. The appendix is put on the stretch by the artery-forceps which 
was applied to the tip of the meso-appendix, and is crushed at its ba^c 
(Fig. 132). [The utmost care should be taken to see that the appendix is 
crushed at its base, since occasionally, as already mentioned, a portion of 



Fro. 131. Appendectomy Insert — An artery forceps penetrates the meso-appendix and 
grasps the ligature. Slatn picture — TLe mcstHappcndis is tied, the base of the appendix is 
clamped 


the appendix is embedded in the wall of the cecum for a distance of from 
one-fourth to one-half inch. It is then necessary to separate this embedded 
portion from the wall of the cecum before the crushing-clamp is applied.] 
The cru.shing-clamp is now removed and re-applied just a little distally to 
the crushed base of the appendix. The appendix is then tied in the groove 
formed by this clamp (Fig. 132), and the ends of the ligature are cut short. 
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Step 6. A pur^ie-stnng is placed around the appendix at a distance of 
one-third of an inch from its base £ach seromuscular bite of this purse- 
string IS made at a distance of one third of an inch from each other The 
first into IS taken at the mesenteric border bj piercing the t\'o leaflets of 
the meso appendix The purse-stnng suture is continued until half of the 

r”-” — 



Fifl 132 Appendectomj A pursc-stnns suture nith a large loop is inserted 
(For other dctaib eee the text ) 


circumference is cotered Then one loop is left long (Fig 132), and the 
pufse-string 'iutiire is continued until the entire circumference is cotered 
(Fig 132) The needle is then placed a«ide on a piece of gauze The sur- 
geon grasps Atith the left hand the forceps holding that portion of the 
meso-appcndiv i^hich is still attached to the appendix and puts the organ 
on the stretch With his right hand the appendix is "shated off” at its 
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base by cutting it just below the clamp between this and the tied knot. 
[The knife is soaked in phenol. The stump is well cleansed with the side 
of the knife, while the appendix is partially connected with the cecum. 
After the appendix is cut off entirely, the stump is cleansed with alcohol. 
The removed appendix with the tw'O attached forceps and also the knife 



Fio. 133. Appendectomy. Invagination of the appendicular stump without 
the old ol the assistant. 


are put aside in a special basin.] The surgeon then grasps the purse-string 
in the following way; The two ends of the purse-string are caught between 
the thumb and index-finger of his left hand, and the long loop of the purse- 
string by the middle finger of the same hand (Fig. 133). With the right 
hand, armed with anatomical tissue-forceps, the surgeon grasps tlie appen- 
dicular stump and presses it downward into the wall of the cecum, pulling 
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in the meantime ith the left Imiid the purse string suture nv, ay from the 
nail of the cecuin and releasing first the loop which rested on the middle 
finger, while the assistant supporte the cecum with his right hand [The 
bond should always be grasped with a pledget of moist gauze and not by 
the glo\ed fingers In this way, the stump mil be buned and the ends of 
the purse stnng suture tied and cut short This suture is reinforced by 
se\eral interrupted seromuscular sutures 

By employing this particular maneuvre, the surgeon does not depend 
on his assistant either for tying the purse string or for invagination of the 
stump The fear of closing the ileo-cecal opening by a careless invagination 
of the stump seems to us to be unfounded N B Instead of cutting the 
appendix by a hnifo, the cautery may be used [ 

Step 7 The abdomen is dosed 

With reference to the management of the stump, we wish to state 
that the burying of the stump in the wall of the cecum is the method most 
commonly used by the inajonty of surgeons However, there are some 
surgeons who do not bury the stump They consider, and quite justly, 
that it IS not a scientific procedure to bury diseased tissue in the wall of 
another viscus For this reason, other procedures have been suggested as 
follows 

1 Ligation and cauterization of the stump which is allowed to drop 
free mto the peritoneal cavity; 

2 Inversion of the stump into the lumen of the cecum (Dawbam 
method) 

This method was suggested by Robert H M Dawbarn, m 1891 
Edebohls, m 1894, suggested the same inversion method, and not knowing 
of the work of Dawbarn thought that it was original with him Many 
surgeons erroneously call this the "Edebohls method” , how e\ er, the tatter 
him«eU recognized the priority of Daw bam 

In this method the stump is not bgated A purse-string is made as 
previously described A crushing clamp is applied to the base of the ap- 
pendix, and another clamp is placed just distally to the first The appendix 
IS cut between the two clamps The purse-stnng is caught m the manner 
described 'ibo\e The forceps occluding the base of the appendix is re- 
mo\ed, and an anatomical ti'^sue forceps grasps the agglutinated end of 
the stump and pushes it into the lumen of the cecum The ends of the purse 
string are then tied to each other The rest of the operation is as already 
described 

Some find as an objection to this method that bleeding may occur, 
particularlj in those cases in which some of the branches of the ileo cecal 
artery pass from the cecal wall to the appendicular wall However, we 
think that this objection is not v ahd, since at tho time that the crushing- 
forceps was applied to the ba«!e of the appendix it also crushed the blood- 
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vessels which are therein contained. We believe this method to be a very 
good one and without any serious objections. 

3. Deaver Method (cutting the appendix flush with the cecum). 

In this method the entire appendix is removed without lea\’ing a 
stump. The edges of the opened cecum are closed in two layers; the first 



Pia 131 Retrograde appenclectomy. The bas<? of tho .ippcBtlix 15 clamped 
hy two artery-forceps. 


by an over-and-over .suture and the second by a seromuscular suture. 
Deaver recommended this method, but ad\dsed limiting its use to the ex- 
perienced surgeon. 

Instead of closing the cecum by an open method, A. RXonges Lopez 
removes the appendix flush with the cecum over an arterial clamp and 
closes the cecum over the clamp by a continuous seromuscular suture. This 
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suture line is reinforced bj another lajcr of continuous seromuscular 
suture 

In some cases it is more convenient to remo\e the appendix starting 
at its base This is known as the retrograde appendectomy It is particu- 
larly applicable when there is a long appendix which is bound down so 
that Its tip cannot be seen or cannot be easilj deliv ered through the w ound, 
or in the ca'^e of an acute gangrenous appendicitis, in which the Lip is 
gangrenous and the surgeon would prefer to deal with the gangrenous part 
as the last step of the operation 

Technic of Retrograde Appendectomy (F^s 134, 135) 

Step 1 The same as Step 1 in the preiious operation 
Step 2 The same as Step 2 m the previous operation 



Fio 135 Itetrogride nppendectotn} Jn«r/—V pur«e ctnng suture is inserted for invagination 
ot the stump l/rtin ptdurt — T1 e meso^ppcndix is clamped and read} to bo incised 
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Step 3. Tn'o crushing-forceps arc placed at tlie base of the appendix 
perpendicularly to its long axis (Fig. 134); the forceps proximal to the 
cecum is then removed and the crushed base of the appendix is tied. The 
appendix is cut between the thread and the crushing-forceps. The stump 



Fig. 136. Subscrous appendectomy. Incision of tho eerosa and shelling out the mucous 
tube of the appendix. 


is cleansed with phenol and alcohol. A puree-string suture is made, and 
the stump is buried as previously described (Fig. 135, insert). 

Step 4. Tlie appendix is put on the stretch by the artery-forceps which 
holds its severed end. A straight arterial clamp is applied to its mesentery. 
If the latter is too long, or if the entire appendix cannot be delivered at 
once, another artery-forceps is applied to the remainder of the meso- 
appendix, which is then cut between the arterial clamp and the body of 
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the appendix (Fig 135) The clamped mesenteric stump should be ligated 
Step S The abdomen is closed in the usual waj 

SUBSEROUS APPENDECTOMY 

This operation Mas first performed by Poncct, m 1899, and reported 



Fia 137 Subsorous appendectomy Vatnjneturt — Tbo mucous tube is shelled out and Lasted 
at its base Inaert — The tube is removed suturing of the serous layer of the appendix 


m the same j ear bj Yignard Poncet coined the expression ‘ subserous 
appendectomj ’ Poncin, in 1901, and Delore, in 3902, reported several 
c'l'^ea of subserous appendectomy performed in different French clinics 
In 1905, Isaacs, of Nevv York, reported several ca'cs of subserous appendec- 
tomj, -which he called “decapsulation of the appendix ” He, evidently, was 
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not aware of the fact that this technic had been already described, and 
thought the procedure to be a new method of appendectomy. 

This method was originally employed only for those cases in which so 
many adlicsions were present bct>Yeen the appendix and the surrounding 
structures that it was deemed inadvisable or even dangerous to separate 
them. Recently some surgeons are employing it as a routine procedure for 
all appendices whether they be adherent or free. However, we believe 
that this method should be employed only in those cases in which dense 
adhesions are present and not in cases in which the appendix can be readily 
separated from the surrounding structures. 

Technic. 

Step 1. 7’hc abdomen is opened, the cecum and appendix located, and 
the latter walled off from the rest of the peritoneal cavity. 

Step 2. The me'jo-appendix .at the tip of the organ is grasped by an 
artery-forceps and the appendix is put on the stretch. A .seromuscular 
incision is made beginning at the tip of the appendix in the form of a 
racquet, and this is continued ns a linear incision along the entire length 
of the antimesentcric border until its ba.‘-e(t.c. its junction with the cccum) 
is reached (Fig. 13C). Both seromuscular Hp.s arc reflected so as to isolate 
the mucous tube in its entire circumference at least in one place (close to 
the tip, since this is the safest point in case the mucosa is accidentally 
torn). A hook is placed around this completely isolated mucous tube, and 
the isolation is continued until the ba«c of the appendix is reached (Fig. 
137), which is then crushed and cut between two clamps. The proximal 
crushed end is tied and the stump sterilized, after which it is buried by a 
purse-string suture. The seromuscular lips are then sutured to each other 
(Fig. 137, insert). 

THE TREATMENT OF AN APPENDICULAR ABSCESS 

The position of an appendicular abscess is just as variable ns the po‘’i- 
tion of the appendix. Thus, it may be situated in the iliac, lumbar, sub- 
hepatic, subphrenic regions or in the pelvic cavity. In treating such 
abscesses, the same rules .should be applied as in the treatment of abseesse.s 
in any other region, namely: 

1. To make the opening at the most prominent point of the abscess. 

2. To make it at the lowest point in order to facilitate drainage. 

TMien the abscess is expo.scd and it is ascertained that its periphery is 

adherent to the anterior abdominal wall, the latter should then be well 
protected by laparotomy sponges in order to prevent its infection by the 
contents of the abscess. If the ab‘H;ess is not adherent to the wall (and, 
therefore, the general peritoneal cavity is opened) then it (i.e. the peri- 
toneal cavity) should be walled off from the abscess by manj' laparotomy 
sponges, and then only the abscess should be opened, its contents evacu- 




Fio 13S Correct method of exploration of an appendicular abscess 
(aflrr Boseb-Amna) 

Avhefher an additional incision wjU be required. For drainage, a split 
rubber tube is \ery good. It is introduced in several places to afford the 
best drainage (Fig. 140). The dram should never be removed too soon, 
since this may lead to early closure of the skin-viound before the deeper 
structures have had tune to granulate and to become obliterated Before 
inserting the drain, the cavity should be dusted ivith 5 gms. of sulfanila- 
mide povs der. 
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It has been a debatable question, whether the appendix should be 
searched for and removed while opening the abscess. It is now generally 
accepted that if the appendix lies free and presents itself in the cavity it 
should be removed. Otherwise, no search for it should be made, and it 
should be removed a few months later as a type of “interval” appendix. 



Fia. 139 Incorrect method of exploration of an appendicular abscess. 


CLOSURE OF THE APPENDECTOMY INCISION 
In the case of appendectomy performed for catarrhal appendicitis 
the abdomen is closed without dr^agc. 

In the case of gangrenous appendicitis, or if free pus or fluid has been 
found in the abdominal cavity, opinions differ: The majority of surgeons 
drain the abdomen; however, some close the peritoneal cavity entirely by 
suturing the peritoneum only, and then either drain the rest of the anterior 
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abdominal wall, or close ifc completely, depending on llie gravity of the 
infection. In the case of extremely grave infection they suture the peri- 
toneum only, and pack the more superBdai structures of the v\ oimd vv ith 
hot moist gauze, not suturing them at all. We are indebted to John L. Yates 
of Mihv aukee, who in 1905 shon ed the impossibility of satisfactorily drain- 



FiQ 140 Drainage of an appendicular absccaa (after Bosch-Arana) 


ing the abdominal cavity. We do not drain, irrespective of the type of 
appendicitis, except, when after opening the abdomen, ve consider it 
inadvisable to remov'e the appendix and, therefore, are not sure about the 
possible escape of intestinal contents. In clean cases n e dose the peri- 
toneal cavity without dusting it with sulfathiazole; in case of gangrenous 
appendix wc dust the cavity with 5 gms. of sulfathiazole or sulfamlamide. 
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So far as the abdominal wall itself is concerned we dose it; if the wall is 
contaminated we dust it with sulfatbiazole and then close it. 

II. RESECTION or THE LARGE BOWEL 

The amount of bowel resected depends on several factors: 

1. The character of the pathology present in the wall of the bowel. 

If it is a case of tuberculosis, the amount of bowel to be removed will 
be slightly larger than the size of the affected area. If it is a case of car- 
cinoma of the bowel, the amount to be removed w much larger than 
the actual .size of the pathology present in the wall, since other con- 
siderations, such as the invasion of lymphatic glands and the vascular 
distribution in the bowel, necessitate far more extensive resection. 

2. The manner of the distribution of the blood-vessels in the bowel. 

This is actually the main factor which requires vast resection of the 

bowel in ease of carcinoma with lymphatic involvement. Removal of 
the lymphatic vessels and primary glands makes imperative the ligation 
of the accoinpanjing blood-vessels, and this certainly requires the resec- 
tion of a largo amount of bowel. 

3. The lymphatic drainage of the wall of the bowel. 

In the case of carcinoma of the bowel the disease is disseminated by 
the lymphatic vessels. The primary scat of the disease may be small, but 
the lymphatic vessels running from this small area may reach IjTnphatic 
glands which are situated far remote from this primary seat, and this will 
necessitate the removal of all this Ijunphatic area. The removal of such a 
vast area of lymphatic vessels and glands will require the ligation of a 
large number of blood-vessels and this means the removal of a large portion 
of bowel. The importance of an exact knowledge of the lymphatic drainage 
for intelligent surgical treatment of carcinoma of the bowel becomes 
paramount. 

4. Mechanical considerations in restoring the continuity of the in- 
testinal tract. 

In some cases, mechanical considerations w'ill warrant the removal of 
more bowel than the pathology wonld indicate, since othen\ise anastomo- 
sis of the remaining parts may become impossible. Thus, in the case of a 
benign tumor of the ascending colon it may become impossible to bring 
the cecum to the hepatic flexure, and in such a case it may become impera- 
tive to remove the entire cecum and to bring the ileum to the hepatic 
flexure, which is not a difficult procedure. 

In the case of resection of the bowel for any cause except malignancy, 
the technic is exactly the same as outlined in Chapter V. The continuity 
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Fia 111 Amount of bowel to be removed depends on the soit of ctineer (after Jamie‘!on 
and Dobson) a Carcinotna of the appendix b Carcinonut of the cecum c Carcinoma of the 
hepatic flexure d Carcinoma of the fransverse colon 


Wc vould emphasize agam that remoxal of the carcinomatous bouel 
alone without remotal of the esremomatou-s glands makes the operation 
incomplete and makes a recurrence certain 

The most important contnbutions to our knowledge of the Ijinphatic 
drainage of the nails of the small and large jntc'=‘tines hate been made 
by Clado, Cun6o, Polja and \on Na\*ratil, and Jamieson and Dobson 
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These investigators used in their work the method of Gerota of injecting 
the lymphatic vessels. The outline, pven below, is taken from Jamieson 
and Dobson. It is, however, in accordance with the results obtained by the 
other above mentioned investigators. 



Fia. 142. Amount of bowel to bo removed depends on the seat of cancer, a. Carcinoma of 
the splenic Qexuro; b. Carcinoma of the upper portion of the sigmoid; c. Carcinoma of the 
lower portion of the sigmoid; d. Csrcinoma of the recto-sigmoid junction. 


In order to do a radical operation, the following facts should be 
remembered: 

1. In the case of carcinoma of the appendix or cecum we must remove 
the last six inches of the ileum, the appendix, the cecum, the ascending 
colon and about one-tbird of the right side of the transverse colon with 
their lymphatic areas (Fig. 141, a, b). 

In the case of carcinoma of the hepatic flexure we must remove the 
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terminal six inches of the lieum, the appendix the cecum, the ascending 
colon, the hepatic flexure and about half of the transverse colon with 
their lymphotio areas (Fig 141, c) 

3 In the case of carcinoma of the middle portion of the transverse colon 
we must remove that part of the transverse colon uhich includes the 
diseased portion of the gut and three inches of healthy gut on each side of 
It with the corresponding portion of the transverse mesocolon (Fig 141, d) 

4 In the case of carcinoma of the splenic flexure v\e must remove the 
left third of the transverse colon, the splenic flexure and the descending 
colon down to the sigmoid flexure with their lymphatic areas (Fig 142, a) 

5 hi the case of caremoma of the descendmg colon w e must remove the 
left third of the transverse colon, the splenic flexure, the entire descending 
colon and the upper part of the sigmoid flexure with their lymphatic areas 
(Fig 142, b) 

6 In the case of carcinoma of the lower portion of the sigmoid flexure 
and the upper portion of the rectum we must remove the entire sigmoid 
flexure and the upper half of the rectum with their lymphatic areas (Fig 
142, 0, d) 

A RESECTION OF THE CECUM (CECECTOMY) 

This operation is done usually m combination with the removal of the 
terminal portion (six to eight inches) of the ileum and n part of the accond 
ing colon 

Indications 

It IS done for extensive tuberculosis of the cecum 
Technic 

Step I The abdomen is opened by one or other of tht usual incisions 

a Transverse incision, 

b Incision through the nght semilunar line 

/n ffte case of a fongifurfinaf innsion fAmiigA fAe ngfl^ semifunar fine 
Step 2 will be as follows 

Step 2 Two large retractors reflect the lateral lip of the wound The 
cecum and ascending colon are mobihred by incising the panetal peri- 
toneum covering the posterior abdominal wall just lateral to them (Fig 
129) The inner lip of peritoneum thus produced is grasped by an artery- 
forceps and separated from the postenor wall of the abdomen by the 
index finger of the left hand placed behind it This separation is continued 
by moving the finger progressivelj closer to the median hne Thus, the 
cecum and ascending colon wuH be lifted and w ill hang as on a mesenterj , 
becoming as mo\ able as the loops of the small bow el, so that finally it wall 
be possible to deliver them outside the abdominal cavntj [Tn mobilizing 
the cecum and colon care must be tahen not to mjure the nght ureter and 



228 THE SURGICAL TECIINIC OP ABDOMINAL OPERATIONS 

the right internal spermatic or ovarian artery.] the mobilization of 
the cecum and colon is accomplished the forceps holding the inner lip 
of the parietal peiitoueum of the posterior abdominal wall and the retrac- 
tors should be removed. 

Step 3. At a point of the ileum about six inches away from the ileo- 
cecal junction the arcuate vessels arc ligated exactly as is shown in Chap- 
ter V "Resection of the Small Bowel.” In the same manner the arcuate 
vessels of the ascending colon arc ligated just above the place where the 
colon should be divided. 

Step 4. The mesentery on which hangs the terminal part of the ileum, 
the cecum and the ascending colon is put on the stretch and the iloo-colic 
artery and as many branches of the right colic artery which give blood 
supply to that part of the ascending colon which must be removed are tied. 
The ligation of the vessels can be done either by clamping the mesenterj' 
with artery-forceps and cutting it between them, or by piercing the 
mesenterj' by a forceps and introducing a thread through this perforation. 

Step 5. Two crushing-clamps are placed very clo«e to each other on 
the terminal portion of the Ileum and between the ligatures which tied 
the arcuate vessels in such a way that tlicy lie perpendicular to the long 
axis of the ileum. An intestinal clamp, the blades of which arc covered 
with rubber tubing, is placed across the bowel perpendicularly to its long 
axis and two inches proximal to the proximal clamp. The bowel is cut 
("shaved off") between the two crushing-clamps so that nothing is left on 
the proximal erushing-clamp. Both .stump's .arc sterilized over the blade 
with phenol and alcohol (unless the bowel was cut by the cautery). The 
stump of the distal part of the ileum is covered with gauze which i.s tied 
to the clamp to prevent its slipping; the end of the proxim.al loop of the 
ileum is closed by the "suture over the clamp” method. The intestinal 
clamp which held the ileum is now' removed. 

Step 6. Two crushing-clamps are placed very close to each other on 
the large bowel between the ligatures which tied the arcuate vessels. An 
intestinal clamp is placed across the bowel perpendicularly to its long axis, 
and two inches distal from the distal crushing-clamp. The beruel is cut, 
preferably by the cautery, transversely between the two crushing-clamps. 
This cut should be very close to the distal crushing-clamp so that nothing 
is left on the clamp [if it is cut by .a knife, the cut end of the bowel should 
be sterilized by phenol, followed by alcohol]. As soon as the large bowel is 
cut, the diseased portion loses its entire attachment to the body and is 
removed. The open end of the large bowel is then closed by the ‘‘.suture 
over the clamp” method. 

Step 7. A lateral intestinal anastomosis is now made between the 
terminal portion of the ileum and the ascending colon, the transverse 
colon, or the sigmoid flexure. [If this anastomosis is made between the 
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ileum and the a‘'cendmg colon care should be taken to see that no large 
blind pouch is left either on the ileum or on the colon \ 

Step 8 Bj stitching the Hternl lip of the parietal pentoncura to the 
remnant of the me‘=cnter> the bed of the cecum and ascending colon \m 11 
be peritonized (Fig 143) 



As has alreadj been noted, if the cecum, or e\en the appendix, is re 
mo\ed because of a malignant growth then the mere removal of the 
terminal six inches of ileum and of the appendix and the cecum is not suf- 
ficient In such ca^es it is neccssnrj to remo\e the terminal six mches of 
the ileum, tlie cecum, the ascending colon and the nght thud of the trans- 
verse colon This is nhat is luioun as 
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B, THE FRIEDRICH OPERATION 

This operation is performed for malignancy of the appendix alone, or 
of the appendix and cecum, or of the appendix, cecum and ascending colon. 

Step 1. Abdominal section is made. 

Step 2. The same as Step 2 of the prewous operation, with the excep- 
tion only that the incision of the parietal peritoneum lateral to the ascend- 
ing colon should be made upward to the level of the hepatic flexure, and 
then when stripping the inner lip of the parietal peritoneum the finger 
should reach upward and medially to the second part of the duodenum as 
well as to that portion of the third part of the duodenum where the superior 
mesenteric artery crosses the bowel. 

Step 3. Tlie same as Step 3 in tlic previous operation. 

Step 4. The same as Step 4 of the previous operation, with the under- 

standing, of course, that not only the branches of the right colic artery, 
but the artery itself should be ligated very close to its origin either from 
the ileo-colic artery or from the superior mesenteric artery, and that the 
attachment of the lateral few inche.s of the transverse colon should be 
separated from the duodenum. 

Step 5. The same as Step 5 In the previous operation. 

Step 6. Tlie same as Step G in the previous operation, 

Step 7. A lateral intestinal anastomosis is made between the terminal 
portion of the ileum and the transverse colon or the sigmoid flexure. 

Step 8. The bed of the cecum, ascending colon and of the removed 
portion of the transverse colon is peritonized by suturing in the manner 
described above. 

C. RESECTION OF THE COLON FOR CARCINOMA 
OP THE HEPATIC FLEXURE 

Due to the course of the lymphatic drainage from the hepatic flexure, 
it is necessary to remove the last six to eight inches of the terminal ileum, 
the cecum, the ascending colon, the hepatic flexure, and two to three inches 
of the transverse colon together with the glands into which the lymphatic 
vessels of these regions drain (Fig. 141, c). Since, in order to remove all 
the lymphatic glands from this region, it will be necessary to ligate the 
middle colic artery close to its origin, therefore, it will be necessary to re- 
sect about half of the transverse colon, otherwise there might result gan- 
grene of the right half of the colon. Tlie technic is exactly the same as in 
the previous operation, with the difference only that the middle colic 
arter>' and vein must be ligated. 

D. RESECTION OF THE TRANSVERSE COLON 

In the ease of malignancy of the central portion of the transverse 
colon, since the lymphatics do not spread beyond tlie limits of the part of 
the bowel affected, it is sufficient in order to effect a radical cure to resect 
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only the affected part of the bowel "nith two to three inches of healthy 
tissue on each side of the growth (Fig. 141, d). 

Technic. 

Step 1. The abdomen is opened by a midline or a transverse incision. 



Fig. 144. Excision of the transverse colon. The g.'istrocclic lieament is 
cut heiyreea two tissue-forceps. 


Step 2. Ligation is made of the gastrocolic ligament for a length cor- 
responding to the length of the portion of the transverse colon to be re- 
moved. This is done in the following manner: 

The ga.sfrocolie ligament w grasped betiveen two tissue-forceps be- 
tween which it is cut (Fig. 144). [Caie should be taken not to cut through 
the transverse mesocolon which lies so close to the gastrocolic ligament 
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that they appear as a single layer.) A cun’ed artery-forceps is introduced 
into the opening in the gastrocolic ligament nnd this opening is enlarged 
by spreading the blades. The index-finger of the left hand is then intro- 
duced and gently .separates the gastrocolic ligament, which lies in front 
of the finger, from the transverse mesocolon, which lies behind the finger 
(Fig- 231). Two artery-forceps ore then placed on the gastrocolic ligament, 
one on each side of the intended line of incision, and the ligament is cut 
sectionally between the forceps. Tlie finger acts as a protector for the 
transvcr.'sc mesocolon (Fig. 231). 

Step 3. Tho«e branches of the middle colic artery which give the blood- 
supply to the portion of the bowel to be resected must be ligated and also 
the arcuate vessels at the ends of the section of the bowel to be removed. 

Step 4. The part of the omentum attached to the resected portion of 
the colon is cut away from the rest of the omentum. The cutting should 
be done between two artery-forceps. [Large bites of the omentum should 
not be taken.] 

Step S. An artery-forceps is placed at each end of the bowel to be re- 
sected and a Partipilo clamp just Later-il to each of these clamps. The bowel 
is cut between each artery-forceps nnd the Partipilo clamp by a knife, or 
still better by the cautcrj-. 

Step 6. The continuity of the colon is restored by making an end-to-end 
anastomosis as described in Chapter VII. 

Step 7. The lips of the transverse mesocolon are .sutured together. 

Step 8. The abdomen is closed. 

E. RESECTION OF THE SPLENIC ELENrURE 

If it is nece>sary to remove the splenic flexure on account of malig- 
nancy, the radical operation then is very extensive because of the necessity 
of removing the spleen, since the J^^nphatics of the splenic fle.\ure drain 
also into tho'^e of the spleen. However, surgeon"? usually confine their \York 
to removal of the left half of the transverse colon, the splenic flexure, 
and the descending colon, and then restore the continuity of the intestinal 
tract by making an end-to-end, an end-to-side or a side-to-side anastomo- 
sis between the remaining parts of the transY'erso colon and the sigmoid 
flexure. All three procedures do not offer mechanical difficulties, since both 
the transverse colon and the sigmoid are movable. 

Step 1. Abdominal incision is made (left semilunar or transverse). 

Step 2. The descending colon is mobilized precisely in the same man- 
ner as was described in “Mobilization of the Ascending Colon." 

Step 3. The costocoUc ligament is diWded between two clamps (this 
loosens the fixed portion of the splenic flexure]. The left half of the trans- 
verse colon is separated from the stomach by severing the gastrocolic 
ligament in the manner described in the previous operation. 
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Step 4 The left branch of the middle colic artery and the a'JcendinK 
branch of the left colic artery are lighted, and the mesentery is diMded 
longitudinally between the artery forceps in the same nay as dc'^cribed m 
the previous operation The mesocolon is div ided along the line show n m 
Fig 142 a 

Step 5 Artenal clamps and Partipilo crushing clamps are placed on 
the bow el precisely m the same manner as described in the previous opera 
tion and the bowel is divided between each arterial and Partipilo clump 
bj a knife or preferably by the cautery 

Step 6 An end to end anastomosis is made betw een tlie remaining 
portions of the bowel 

Step 7 The denuded bed of the de«cending colon is peritonized bj 
suturing the lateral lip of the parietal peritoneum to the remnants of the 
mesocolon If it is impossible to bring these together the parietal pen 
toneum must be mobilized 

Step 8 The abdomen is clo^^ed 

If it is decided to reestablish the lumen of the intestinal tract b> niak 
mg a lateral intestinal anastomosis the procedure then is somewhat differ 
ent thus 

Steps 1 to 4 the same as in the previous operation 
Step S Two arterial clamps are placed on each end of the bowel to 
be removed The bowel is resected between each pair of clamps and each 
end of the bowel is closed blindly 

Step 6 A lateral intestinal anastomosis is made in the usual waj 
Step 7 The denuded bed of the de«>cending colon is peritonized pre 
eisely m the same way as described in Step 7 of the previous operation 
Step 8 The abdomen is closed 

r REMOVAL OF THE DESCENDING COLON 
Due to the lymphatic arrangement in the cose of malignancy of thi 
descending colon this portion of the colon should be removed together 
w ith the splenic flexure and the left half of the transverse colon The differ 
ence in the amount of bowel removed in cases of milignaney of the 
splenic flexure and of malignancy of the descending colon is that m the 
latter the lower end of the resected bowel should be at the upper part of 
the sigmoid flexure The technic of resection is jirecisely the same as de 
scribed in Removal of the Splenic Flexure 

G REMOVAL OF THE SIGMOID ri.rAURE 
In the case of malignancj of the sagmoid flexure it is necessary to 
remove the lower half of the descending colon and the entire sigmoid 
flexure down to the sigmoido rectal junction The technic is essentiallj 
the same as that in the case of resection of the splenic flexure with some 
additional steps which arc described below 
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Step I. Abdominal section is made through the left semilunar line. 

Step 2. The descending colon is mobilized in its lower half precisely 
ns described in “Mobilization of the Ascending Colon.” However, if it is 
seen that after the resection of the lower half of the descending colon there 
will bo difficulty in making an end-to-end anastomo-sis between the upper 
portion of the descending colon and the rectum, then it will be necessary 
to mobilize the entire length of the descending colon and the splenic flexure. 
The sigmoid portion of the bowel should be mobilized in the following way: 

An incision is made in the parietal peritoneum just lateral to the 
sigmoid. This incision is carried downward to the brim of the pelvis, and 
then still further downward to the place where the peritoneum of the 
urinary bladder (in the male) or the uterus (in the female) is reflected onto 
the anterior wall of the rectum (this is usually at the level of the second 
or third sacral vertebra). This part of the bowel is mobilized precisely as 
in mobilization of the ascending colon (xvhile doing this care should be 
taken not to injure the left spermatic artery and left ureferj. The reflection 
of the peritoneum from the bladder (in the male) or the uterus (in the 
female) onto the rectum is cut across in front of the rectum. Then the 
parietal peritoneum is incised one inch away from the right side of the 
rectum and sigmoid. When the promontory is reached, if the middle sacral 
artery is in the way, it should be ligated and cut between two ligatures. 
The leaflets of the parietal peritoneum from which the descending colon 
and sigmoid are suspended, arc treated precisely in the same manner as 
described for resection of any other portion of the large bowel. The rest of 
the operation differs, depending on whether it is desired to reestablish the 
continuity of the gastro-intestinal tract or to resort to the formation of an 
artificial anus. In the latter case the next step will be: 

Step 3. Two crushing-clamps are placed on the rectum which is cut 
between them. The distal end is closed blindly. 

Step 4. A crushing-clamp is placed at the proximal end of the gut to 
be removed, and two inches proximal to it an intestinal clamp, the blades 
of W’hich are covered with rubber tubing, is placed across the bowel which 
is (mt off just proximal to the distal clamp, and the gut removed. The 
proximal end of the bowel is then attached to the anterior abdominal w'all. 

If, however, it is decided to reestablish the continuity of the gastro- 
intestinal tract, then: 

Step 3. A crushing-clamp is placed on the distal end of the gut to be 
removed, and another on the proximal end. Tw’o inches proximal to the 
proximal clamp an intestinal clamp is placed across the gut, which is cut 
distal to the distal clamp and proximal to the proximal crushing-elamp. 
Tlie continuity of the intestinal tract ia then reestablished either by a plain 
end-to-end anastomosis or with the aid of a rubber tube. In the latter case, 
this is done in thefollowing manner: 
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Step 4 The assistant everts the loner segment of the rectum A rub 
ber tube is introduced into the prummal end of the sigmoid and secured 
there by a chromic catgut stitch The other end of tlie rubber lube is in- 
serted into the everted portion of the rectum until its end protrudes 
through the anus The assistant then pulls this tube don m\ ard so that a 
portion of the upper segment of the rectum is telescoped through the en- 
tire length of the loner segment These ends are then sutured to each 
other bj a series of over and over interrupted sutures, after which the 
bon el IS pulled upward so as to replace m its normal position the ev erted 
portion of the rectum and anus 
Step S The abdomen is closed 

Step 6 The coccjoc is remov ed, thus exposing the line of anastomosis, 
nhich IS reinforced by another layer of interrupted seromuscular sutures 
H RESROTrON OF A nOttEF. SEVERAL STAGES 
This type of operation belongs to the earliest group of operations in 
nhieh, because of high mortality of the one stage operation, the surgeons 
preferred to perform it in several stages With the improvement in surgi- 
cal tcchmc this tjTJeis non reserved only for those cases m which intestinal 
obstruction is already present and the patient cannot stand more than a 
mere colostom> A verj widely u«ed method for this class of cases is 

Mikulicz Method 

This IS done in four stages 
Tcchmc 
First Stage 

Step 1 The abdomen is opened by a left gridiron or by a left para- 
rectus incision 

Step 2 The sigmoid IS located The mesentery of the sigmoid ig ligated 
and cut in a “V' shape [It should be kept in mind that not only the 
blood vessels distribution but also the area of lymphatic drainage should 
be considered before deciding the amount of bowel to be removed ] 

Step 3 The portions of the bo»el bmg m close proximity to tlie jior- 
tion to be remov ed are laid side by side A seromuscular suture connects 
them either on one or on both sides (Fig 145, a) 

Step 4 A suture fixes each loop of the ' double barrel” to the pen 
foneiim in its vucinitj 

Sev eral daj s (4 to 7) later the second stage is performed 
Second Stage 

Step I The bowel lying on the skin is re<ected leavang onlj about 
one and one half inches of bowel above the surface of the skin 

Several daj’slater(6 to 7 after the second stage) the third stage is done 



230 THE SURGICAL TECHNIC OF ABDOSIIKAL OPERATIONS 

Third Stage. 

Step I. An cnterotribe with blades four inches long Ls introduced into 
the lumen of each bowel-opening (Fig. 145, b); the lock is closed slightly. 
Each day the enterotribc is locked a little firmer than on the previous day. 



PiQ. 1-15 Resection of the large bowel by the Mikultcz mcthoil a. Suturing two loops by 
interniiiteil seromuscular sutures, b. Crushing the wall by an cnterotribe. 


In a few days (on the average, five to seven) the intestinal wall between 
the two loops is crushed, so that a spur is no longer present. 

The next stage is done from a few days to two weeks later: 

Fourth Stage. 

Step 1. The edges of the intestinal wound are freshened and mobi- 
lized. (Care should be taken not to mobilize the loops behind the peri- 
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toncum ] The intestinal lips are sutured to each other by an o\ er and-o\ er 
suture and then reinforced bj a sero serous suture 

The skin is closed either immediately or a few days later 

ni COLOSTOMA 

The word colostomy is composed of two Greek words (coXor, colon and 
cTTo^a, mouth, it is an artiiicnd comiuumcatioii between the lumen of a 
bowel and the outside world 

The site of the colostomy depends on the location of the pathology As 
it IS done more frequently for inahgnancy of the rectum than for any other 
portion of the bow el, it is usually done in the sigmoid flexure How e\ er, the 
opening is infrequently made in the cecum the ascending colon, the trans 
\erse colon or in the descending colon The opening may be temporary 
only, and then the operation is called ‘temporary colostomy,” or it may 
be made as a periii'iiieiit affair and then it carries the name of a “perma 
nent colostomy ” 

If the communication has been established intentionally it is called 
an “artificial anus,” and if the communication came spontaneously as the 
result of pathological changes in the bowel-wall it is then called a “fecal 
fistula ” If the opening is made in the appendix, it is called appendicostomy, 
if in the cecum, cecostomy, if in the sigmoid flexure, sigmoidostomy 

The site of the ubdominul incision depends on tlie part of the bowel to 
be opened Thus, in the ca**© of cecostomy it will be in the right iliac re- 
gion, in the case of making an opening m the trons% erse colon, it will be a 
longitudinal or a trnns\er«o incision in the epigastric region, and in the 
casR of a sigmoidostomy , in the left inguinal region 

Histoncal 

An excellent article on “The Origins and E\ olution of Colostomy” was 
w ritten by Tilson Dinnick, of London, and published in the British Journal 
of Surgery , in July , 1934 We quote freely from this article for the histori 
ca> review of colostomy 

Accidental colostomies, due to injury of the bowel were known from 
remote antiquity The earliest suggestiou of this occurrence is probably 
that which is mentioned in the Bible, in the “Book of Judges,” where wc 
read that Ehud stabbed Eglon, the ICing of Moab “and his dirt ran out 
and he died ” Coeluis Aurelianus states that Praxagorus (who lived four 
hundred years before Chnst), among the different methods used to cure 
ileus suggested making an opening lu the abdomen, incising the bow el, 
evacuating its contents, and then closmg the bowel and the abdominal 
wall 

However, the credit for dehberately advocating the use of colostomy 
to relieve obstruction is given to the Trench surgeon Littr«5, who, mI710, 
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advocated this procedure in the case of an imperforate anus in an infant. 
The first who actually performed it, in the form of a right inguinal colos- 
tomy (cecostomy) was Pillore, a surgeon of Rouen, who did it in 1770 on a 
patient suffering from carcinoma of the rectum. Durct, in 1703, was the 
first who performed a left lumbar colostomy on an infant for imperforate 
anus. Thus he preceded Callisen to whom erroneously is given the credit 
for being the first who introduced lumbar colostomy. 

The first colostomy made in the transverse colon was done by Fine, of 
Geneva, in 1797. It was done as an error, since he thought, at the time 
of operation, that ho was doing an ileostomy, and only the subsequent 
autopsy on the patient showed that instead of the ileum the transverse 
colon had been opened. Callisen, of Copenhagen, published in 1800 his 
“Systemn Chirurgitc Ilodicrnre” in which he advised performing a lumbar 
colostomy. Although he does not claim originality for this method, and 
mentions the names of several men who did it before him, nevertheless 
many erroneou.sly consider him as the originator of this operation. Freer, 
of Birmingham, was the first to perform a colostomj’- in England, in 1816. 

However, tliis operation has been used only occasionally by a few 
daring surgeons. Only since Amu.ssat, of Paris, described in detail its tech- 
nic, in 1839, has lumbar colostomy become the operation of choice. It held 
this position until Allingham, Jr. showed, in 18S7, the advantage of the 
inguinal approach, which, together with other types of anterior abdominal 
approach, replaced entirely the lumbar route. 

F. T. Paul, in 1890, described his glass-tube, which enabled the sur- 
geon to open the bowel immediately, whenever it was deemed necessary. 
Schitzinger was the first who, in 1881, divided the exteriorized bowel com- 
pletely, thus making two openings which were entirely separated from each 
other. 

By using the “two-stage” method, in which the bowel is delivered and 
attached to the skin as the first stage, and opened a few days later as the 
second stage, this operation becomes a safe procedure. The only difficulty 
that confronts the surgeon now is making the opening “water-tight” and 
“gas-tight.” Many ingenious devices have been offered to make the open- 
ing “water- and gas-tight,” but the last w'ord has not yet been said. 

Indications. 

1. In the case of an obstruction of the large bowel. 

2. As a preliminary step to removal of the rectum. 

3. As a prcliminarj' step in surgery of the rectum, when it is not neces- 
sary to remove the latter. 

4. To give rest to the bowel in certain pathological conditions, such as 
ulcerative colitis, etc. 

5. Appendicostomy or cecostomy has been used by some surgeons as a 
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routine procedure in the treatment of perforation of the appendix ^\ith 
peritonitis 

The technic of colostomy \anes, depending on ivhether a permanent 
or a temporary colostomy is to be established 

A PERMANENT COLOSTOMY OR ARTIFICIAL ANUS 

In making a permanent colostomy several factors must be taken into 
consideration 

1 All the fecal material should escape through the colostomy opening 
Ho fecal material should pass into the distal loop This can be accomplished 
bj making a spur between the designated proximal and distal loops, and 
then by making the opening in the proximal loop 

2 The opening should be “watertight “ This means that no fecal ma- 
terial should escape through the opemng involuntarily Many ingenious 
methods ha\e been devised to accomplish this requirement, but the great 
majority of them are unsatisfactory This is the reason why surgeons rely 
mure uii differeut mecliaiucal appliances (such us cups), uii diet or on a 
constipation habit of the patient, than on mechamco-physiological appara- 
tus made of the human structures 

3 No loop of small bowel should be caught between the large bowel 
and the abdominal wall to which it is attached in order not to produce 
an intestinal obstruction 

4 There should be no retraction of tne proximal loop into the abdomi- 
nal caMty or into the abdominal wall 

5 There should be no prolapse of the proximal loop 

a Left Ingumal Colostomy. 

First Stage. 

Step 1 The abdomen is opened by a “gndiron” incision precisely as for 
appendectomy, with this difference onlj that the incision is made on the 
leftside The length of the incision is three inches (Fig 146, a) 

Step 2. The index finger of the right hand is introduced behind the 
lateral hp of the ubdomiiml incision and is directed laterally until it reaches 
the lateral border of the abdominal cavity It then moves downward until 
the posterior abdominal w all is reached, and then medially until the meso- 
Rigmoid IS reached Then the finger follows the mesosigmoid until the 
mesenteric border of the sigmoid flexure is reached, which is then grasped 
by the finger and biought outside the abdominal cavity 

Step 3 The proximal portion of the sigmoid is drawn outside the 
abdominal cavity until it is placed on a moderate stretch The drawn-out 
portion of the bowel is placed in the form of a horse-shoe The mesenteric 
border of the arch thus produced at its summit should he about one and 
one-half inches above the level of the sLm 
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Step 4. With the Pngenstecher linen thread, or a tilk thread, the 
middle of the inner lip of the abdominal wall is pierced through its entire 
thickness (skin, fascia, external oblique muscle, internal oblique muscle, 
transvcrsiis abdominis muscle, transvcrsalis fascia and the peritoneum). 



Fio 14G Left inguinal colostomy, a. Skin incision; b. Suturing the mesocolon to one of 
the ahdojnina] Jips; c. Suturing the mesocolon to the other abdominal lip, d Final view. 
(Pictures li, c and <1 are seen from the left side of the patient). 


Then the needle passes through a bloodless spot on the mesentery about 
one inch away from the mesenteric border of the bowel (Fig. 146, b), then 
through the entire thickness of the lateral lip of the abdominal wall from 
within outward, then again through the mesentery very close to the point 
where the thread previously passed through, and the thread is brought 
over the inner lip. Thus, a loop of thread will lie on the skin of the outer 
lip with its two end.s resting on the inner lip (Fig. 146, c). A rubber tube 
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IS then placed in the loop and another between the free ends of the thread, 
which are tied snugly (Fig 146, d) The reason for placing the rubber 
tubes IS to prevent the thread from cutting through the skin, while the 
ends are snugly tied The wound is then covered with gauze abundantly 
impregnated with vasehne The openii^ of the bowel is postponed for 
four or five days, after which the “second stage" js performed 

Second Stage 

Step 5 The proximal loop of the bowel is opened by a transv erse in- 
cision the length of which is about two thirds of its circumference This 
incision should not he very close to the skin, so that m case of a future 
retraction of the loop it will not slip behind the level of the skin [The 
technic, as described above is highly recointneuded by Moynilian for use in 
the permanent as w ell as in the temporary tj'pe of colostomy ] 

If, however, after completing the “First Stage" of the operation, the 
patient begins to complain of severe gas-pain and Step S cannot be post- 
poned at least for 24 hours, or if it is an acute case of obstruction of the 
colon m which the opening m the bowel must he made immediately, then 
as there is no time for the formation of protective adhesions, it is neces- 
sary to introduce a rubber, or still better, a glass tube Then Step 6 will 
be as follows 

Step 5. A purse-string seromuscular suture is made on the free (anti- 
mesentcnc) border of the proximal limb The diameter of the circle should 
be about half an inch The wall of the bowel is caught inside of the purse- 
stnng by an Allis forceps and is opened by one snip of the scissors Then 
the Allis forceps is drawn upward, which will prevent the escape of the 
intestinal contents A glass tube is immediately introduced and the ends 
of the purse-striiig are tied snugly around the tube 

This operation, performed as described above, is very simple, its ex- 
ecution requires only about ten minutes The single suture will keep the 
Spur above the skin until adhesions are formed As can be seen, the bowel 
IS sutured at no point to any layer of the abdominal v\ all 

In order to give support to the protruding bowel Audry and later 
hlixter made a bridge consistjug of the entire thickness of the anterior ab- 
dominal wall, which acted as a good support for the protruded bowel Their 
technic is as follow s 
b Audry-Mixter Method. 

Step 1. A 0-5 shape meision js made through the skin, superficial 
and deep fascia^ until the anterior sheath of the left rectus muscle 
IS reached This incision starts at the level of the umbilicus at the lateral 
border of the left rectus muscle, and runs first v ertically dow-nw ard (AB) 
for a length of tw o inches Then another limb of the incKion is made (RC) 
perpendicular to the first one which runs mediall) until the midbne is 
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reached. It is then turned dowmrard along the median line (CD) for an- 
other two inches, and then laterally perpendicular to the tinea alba until it 
reaches the lateral border of the left rectus muscle. The incision is then 
turned downward parallel to tlie Unca alba (EF) lor another two Inehes 
(Fig. 147, insert). The quadrangular flap BODE is then reflected laterally 



Pio. 147. Audry-Mixtcr method of colostomy. Inierl — Skin incision. 
Mamjiiclure — The cutaneous flap >s reflected. 


(Fig. 147). The rectus muscle is then split from the point A downward to 
the point F (that is for the length of six inches), and the posterior sheath 
and the peritoneum arc opened longitudinally along the same line AF. 

Step 2. The sigmoid is located and brought outside. The loop for the 
colostomy is selected precisely in the same manner as described in the 
previous operation. 
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Step 3 A longitudinal incision two inches m length is made in the 
mesosigmoid perpendicular to the long axis of the bouel Ihe middle of 
each lip of the split rectus muscle is sutured to the other through the rent 
m the mesosigmoid Then the quadrangular skin flap is earned through 
the rent in the mesocolon and replaced m its original portion and sutured 
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Fio 148 Audi} Mister method of colostom} a The ahm dap is sutured m its or g nal 
pos tion b Tno openings SB the bond separated by a bridge of skin 

to the adjoining skin (Fig 148, a) The bon el is covered 'with \aselme and 
the opemng into it is deferred for a few (four or fi\e) dajs 
The Second Stage of the Audry-Mixler Colostomy 

Step 4 The protruding part of the bowel is cut away at a distance of 
one inch above the skin In this manner two opemngs will be produced, 
separated from each other by a bndge of skin tw o inches m length and the 
contents of the proximal loop cannot escape into the distal loop (Fig 148, 
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b). The opening of the distal loop may serve for the purpose of medication. 

This method was first described by Audry, and Mixter described it 
later, being unaware of the work of the former. 

Although this method prevents the escape of the contents from the 
proximal into the distal loop, and also the retraction of the bowel, never- 
theless it is not watertight, a most -J distressing condition to the patient. 
The same tjTie of flap incision “ ” made only lateral from the outer 

border of the rectus muscle, is used by some surgeons, and is known 
as the Jeannel incision. 

In order to make the colostomy opening watertight Kurtzahn, in 1920, 
suggested two methods. One consisted in making two tubes from two skin- 
flaps and then carrying each tube through a subcutaneous channel around 
the portion of the bowel on which the colostomy opening was contem- 
plated; these two tubes met below the gut so that they encircled it in the 
form of a sphincter. However, in a later work in the same year he suggested 
another method, whicli is as follows: A skin-tube is made out of a skin-flap. 
This tube is carried through a hole in the mesosigmoid, which is brought 
outside the abdominal cavity, and tlieu the tube is fastened to the other 
lip of the skin. Thus, the sigmoid rests on a skin-tube. A metallic rod is 
placed in the lumen of the tube. A pellet is placed outside on the bowel, so 
that the latter is compressed between these two foreign bodies. This 
method was further improved by R. Haecker, in 1923, and since that time 
has been used by many surgeons, many of whom have been well pleased 
with the method. 

c. Kurtzahn-Haecker Method. 

Step 1. A quadrangular skin-incision is made in front of the left rectus 
muscle at the level of the umbilicus (Fig. 149, a). The width of this in- 
cision is 6 cm, and the length about 5 cm. The base of this incision lies on 
the left semilunar line. This flap is reflected from the underlying tissues 
and transformed into a tube (Fig. 149, b). 

Step 2. The abdomen is opened by a longitudinal incision running 
along the lateral border of the rectus muscle. The sigmoid is delivered 
outside. A hole is made in the mesosigmoid through which the skin-tube 
is carried to the inner lip of the opened abdomen. Here it is fixed at two 
points to the skin of the inner lip (Fig, 149, c). 

Step 3. The upper lip is sutured to the lower one over the bowel, leaving 
a small opening in the skin in the lower angle through which the bowel 
is seen (Fig. 149, d). 

Step 4. The bowel is opened at the lower angle, a few days after steps 
1 to 3 have been performed. 

A clamp with rubber tubing on its blades is applied in the following 
manner: One blade of the clamp passes through the cutaneous canal, lying 
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behind the gut. Another blade lies in on tbe skin front of the gut. The 
clamp is locked Thus, not only feces but even gas uill not pass through the 
clamped bouel. 

However, the objection to this method lies m the fact that mechanical 
appliances are required to make the opening watertight. In order to elimi- 



nate any mechanical appliances, Spivack devised a method in which a 
tubo-valvular apparatus is made out of the bowel, which makes the opening 
watertight without emplo 3 rmg any mechanical apphances. 

d. Spivack Tubo-valvular Colostomy (Fig 160). 
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First stage. 

Step I. The abdomen is. opened by a loft “gridiron" or left pararectus 
incision. The sigmoid is delu'ered o\its:dc the abdomen. A slit is made in 
the mcsoslgmoid, and the lips of the anterior abdominal wall are sutured 
to each other in layers. Thus the bowel rests on the bridge of the anterior 
abdominal wall. 



Fia. 150. Spivacfc tubo-valvular colostomy, a. Insertiogsero-scrous sutures oa one side of the 
bowel; b. Inserting sero-scrous satuios on the other side of the bowel. 

Step 2. Several seromuscular-seromuscular sutures are inserted in the 
proxim.al loop of the sigmoid (Fig. 150, a, b). The distance between the 
insertions of each thread is about three-fourths of an inch. The distance 
between the successive threads is half an inch. These threads are placed 
so as to be inserted into the entire circumference of the bowel. The ends 
of each thread are tied and cut short. 
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Second Stage. 

The bo«'eI is cut transversely a few days after the first stage. Thus, we 
have a valve at the proximal portion of the bowel not far from its mouth. 
This will prevent the escape of feces. 

In those cases in which a permanent ileostomy is contemplated for 
extensive pathology of the large bowel but in which the cecum is not patho- 
logically altered, Spivack devised the following operation: 



e. Spivack Method of Construction of an Artificial Rectum and Anus. 

This operation consists in dividing the terminal portion of the ileum, 
implanting the proximal end of the divided bowel into the cecum, bringing 
outside the abdominal cavity the distal end of the divided ileum and 
fastening it to the anterior abdominal wall, dividing the cecum completely 
from the ascending colon and closing blindly both ends of the divided 
bowel. Thus, a receptacle is formed (from the cecum) for the storage of 




Fiq 153 Spivack method of the lormatiOD ol aa artificial anus The cecum is dmded 
transversely and each end is closed htiodly 
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feces. An artificial rectum is formed (from the terminal portion of the 
ileum). An artificial .sphincter ani is formed (from the ileo-cecal valve). 
Technic. 

The operation is performed as a two-stage method. 



Fig. ISl. Spivack method o( the formation of an ertilicinl anus. Final vicir. 

First Stage. 

' Step I. The abdomen is opened on the right side by a "gridiron” 
incision. 

Step 2. The terminal portion of the ileum is cut transversely between 
two crushing-clamps at a distance of three inches from the ileo-cecal junc- 
tion. 

Step 3. The appendix is removed. The end of the proximal portion of 
the divided ileum is implanted into the anterior wall of the cecum (Fig. 
151). The distal end of the divided ileum is brought outside the abdominal 
ca%'ity and fastened to the layers of the anterior abdominal wall (Fig. 152). 
A few days later the second stage is performed: 

Second Stage. 

Step 1. The abdomen is opened by a fransverse incision vhich runs 
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on the right side from the anterior axiHao !me to the hteral border of the 
right rectus muscle This incision is made at the Ie\el of the umbilicus 
(Fig 154) After the skiu is incised, its bps arc retracted, and the abdomi 
nal ca\ ity is entered through a muscle splitting incision 

Step 2 The cecum and the adjoimng portion of the ascending colon 
are mobilized and brought outside the abdominal cavity T\so crushing 
clamps (Payr or Doyen) are placed across the colon very close to each 
other, the bowel is cut between the clamps by the cautery Each end of 
the divided bowel is then eloped blindly (Fig 153) 

Step 3 The abdomen is closed m layers 
The final vnew is seen in Fig 154 

B TEMPORARY COLOSTOMY 

The prerequisites for temporary colostomj are the same as for per- 
manent colostomy, and they have already been enumerated in the sub 
chapter on permanent colostomj In addition to them, temporary coins 
tomy offers some other difficulties, since, in the latter, two of the prerequi- 
sites are antagonistic to each other 

a In order that the fecal material should not pass into the distal loop 
it IS necessary to make a marked spur The larger the spur, the more as- 
sured yre are that the contents will not escape into the distal loop 

b It IS easier to close the opening (when the necessity for it no longer 
exists) when the bowel does not form a spur If a spur is present, the 
smaller the spur, the easier it is to close the opening This is the reason 
why It IS such a difficult task to make a trulj satisfactory temporal^ 
colostom}, and this explains also why so manj different methods have 
been sugge^fted 

Technic 

Step 1 The same as Step I in Left Inguinal Colostomj 
Step 2 The same as Step 2 in Left Inguinal Colostom> 

Step 3 The proximal part of the sigmoid flexure is drawn outside the 
abdominal cavnty until it is placed on a moderate stretch Care should be 
taken to see that only part of the utestmal wall protrudes outside of the 
wound and that no spur is formed 

Step 4 The abdominal wall is sutured to the circumference of the 
sigmoid flexure The needle and the thread pass through the peritoneum 
and the transv ersahs fascia only and through the 'Jeromuscular la> cr of the 
bowel It 15 best to suture with interrupted stitches placing them at a 
distance of three fourths of an inch from each other, and penetratmg the 
pentoneum and the transversalis fascia at a distance of one inch from their 
edges (Fig 118, b) The bowel should be attached to the ends of the ab 
dommal incision in such a manner that the thread penetrates the peri- 
toneum and the transversalis fascia of one iip, then through the seroiaus- 
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cular layer of the bowel, penetrating the taenia longitudinalis coli, and 
then through the peritoneum and the transv’crsalis fascia of the other lip. 
In this manner, there is no danger of the slipping of a loop of the small 
bowel between the large bowel and the skin, thereby eliminating the danger 
of possible incarceration or strangulation of a loop of small bowel. 

Step 5. The edges of the peritoneum and of the transversalis fascia are 
sutured to the edges of the skin of the same lip. Thus, the thickness of the 
abdominal wall will be’sealed and the chance of its contamination by in- 
testinal contents will he greatly minimized (Fig. 119). 

Second Stage. 

The second stage is done four or five days after the first stage. 

Step 6. A longitudinal incision, about one and a half inches in length, 
is made along the free (antimesentcric) border of the proximal portion of 
the bowel. 

If, however, the patient has severe “gas*pains,” immediately after the 
operation, or if it is necessary to open the bowel within twenty-four 
hours after performing the first stage, then a gla.ss tube should be inserted 
in the manner already described. 

However, we prefer, if possible, not to suture the bowel to the peri- 
toneum. 

The appendix and cecum are used quite frequently as the seat of the 
colostomy opening. The performance of cecostomy in the case of intestinal 
obstruct' on dates back to the year 1776, when PiUore, of Rouen, performed 
it on a patient suiTering from cancer of the rectum. 

Appendicostomy as a type of colostomy was first suggested in 1884, 
by C. B. Keetley, at a meeting of the London Medical Society, when he 
“suggested that when it was necessary to empty the c»cum at once, the 
vermiform appendix might be made use of as a spout.” The first who 
actually utilized this idea of Keetley was R. F. Weir, who reported, in 1902, 
that he performed appendicostomy. He, evidently, was not aware of the 
suggestion of Keetley. In 1909, Groves performed an appendicostomy as 
one of the important steps in the treatment of peritonitis accompanying a 
ruptured appendix. However, in recent years this operation has not been 
used frequently for treatment of peritonitis after a ruptured appendix. 
For the latter condition the surgeons are now using Wangensteen suction 
method and administration of sulfa drugs, penicillin and intravenous 
infusion or transfusion. 

C. APPENDICOSTOMY 

Technic. 

Step 1. The abdomen is opened by a MeBurney incision. 

Step 2. The cecum is located. The appendix is found and delivered out- 
side the abdominal cavity. The meso-appendix is clamped close to the tip 
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of the appendix, ■svhich enables the surgeon to secure a firm hold on the 
appendix The meso-appcndix is ligated A purse-stnng suture is placed on 
the eecura half an inch away from the base of the appendix The appendix 
IS clamped close to its base by tno clamps, and is removed by an incision 
made between these two clamps The forceps, clamping the base of the 
appendix is now replaced by two or three Allis forceps each of which 
grasps the edge of the appendicular stump A catheter No 14F is intro- 
duced into the cecum through the patent appendicular stump A bite is 
inserted now through the wall of the appendicular stump and the wall of 
the catheter, thus fastcmng the catheter The latter is now invaginatcd, 
thereby inverting also the appendicular stump The ends of the purse- 
stnng are tied and cut short 

Step 3. The catheter is brought outside the abdominal cavity either 
through the ongmal abdoimnal incision or through a stab-wound In the 
latter case the original incision is closed 

D CECOSTOMY 

The first cecostomy, as already mentioned, w as performed by a French- 
man, Pillore, of Rouen, in 1776, to reheve a patient from intestinal obstruc- 
tion due to carcinoma of the rectum It is employed now for all cases of 
obstruction of the ascending colon, and by some surgeons also for ob- 
struction of the lraus\erse and even the descending colon Some surgeons 
are also using it as a routine procedure m the treatment of ruptured ap- 
pendix with ensuing general pcntomtis The Icchnio cmplojcd may bo 
either as m the Stamm or Witzel methods of gastrostomy 

B CLOSURE or AN ARTIFICIAL ANUS 

Tlie lechmc of closure of an artificial anus differs according to whether 
we are dealing with a temporary or a permanent colostomy In the first 
case, it is simpler because, while performing the colostomy, every effort 
w as made to facilitate its closure at some future time '\Vhereas m the ca«e 
of a permanent colostomy its closure was not contemplated at all at the 
time when the operation was done and, as a matter of fact, every effort 
was made at that time to prevent ultimate closure of the upemng 

I Closure of a Temporary Colostomy. 

Step 1. The edges of the opened end of the bowel must he refreshed 

Step 2. The opemng is closed bj over-and-over sutures either by pene- 
trating symmetrical points of Uie opposite lips, or bj umliiig the upper 
angle of the opemng with the lower, and then suturing the symmetneal 
points of the newly formed lips Hie over and over lajer is reinforced by 
a seromuscular laj er of sutures 

Step 3. The adhesions formed between the bowel and the abdominal 



251 Tlin SURGICAL TECIINIC OF ABDOMINAL OPERATIONS 

wall aro separated, and the lips of the abdominal wound, except the skin, 
are sutured to each other. 

Step 4. The skin-lips arc sutured together. 




left— 
■peninff 
of the 

fistula. 


II. Closure of a Permanent Colostomy. 

The main difficulty in repairing an artiBcial anus is to destroy the spur. 
This was described as the 3rd Stage of the Mikulicz operation. As soon as 
this is done, the remainder of the operation is merely a simple closure of a 
temporary colostomy. 
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An o\er cautious surgeon \iho fears to cni«h the spur on account of 
the possibility of crushing some intestinal loop may adopt the following 
technic 

Step 1 An elliptical mcisicai is made around the artificial anus pene 
trating the skin and superficial fascia onlj This incision should he at a 
distance of one or one and one half inches away from the edges of the 
opening (Fig 155, upper half) The mner flap is reflected up to the colos 
tomy opening and the edges of this flap are sutured together «o that they 
entirely cover the colostomy opening (Czjmanoffsky technic Fig 155, 
lower half) 

Step 2 The limbs of the bowel which form the artificial anus are 
detached from the antenor abdominal viall 

Step 3 The portion of the sigmoid which forms the artificial anus is 
rejected m the same manner as described m “Resection of the Sigmoid 
Colon,” and the continuity of the intestinal tract is restored either by an 
end to end, an end to side, or a lateral intestinal anastomosis 

Step 4 The abdomen is closed 

F CLOSURE OF A FECAL FISTULA 

When a fecal fistula is the result of some pathological change in the 
bowel or of a surgical accident its closure becomes a complicated procedure 
In many cases dense adhesions ore formed before the surgical interference 
takes place The skin is the seat of a sev ere dermatitis or eczema, and this 
makes the intervention still more complicated The«c are the rea«on.s why 
many suigeons advocate always attempting the closure b> injecting dif- 
ferent Linds of paste into the fistulous tract with the aim of ultimate 
*spontaneous closure However, if the mechanical means fail, one must 
resort to surgerj 

As there are manj fprms of fistula, depending on their location and 
etiologj, there can hardl> be outbned a single operative procedure which 
w ill satisfactorily take care of all the cases Now ev er, a few general facts 
should be remembered Care should be taken to dimmish the irritation of 
the skin (The care of the skm is a very important feature m thepre 
operative management) Attempts should never be made to close the 
fistula by operatmg upon the skin-opemng It is advisable to open the 
abdomen some distance from the fistula m order to reach the bowel-end 
of the fistula This end of the fistula is cut, and the opemng in the bowel 
IS closed in two lajers — the first, ov er and-ov er, and the second, ''cro 
muscular Then an attempt is made to follow the fistula and dissect it out. 
If, howev er, this is difficult on account of dense adhesions, it maj bo left 
alone, since being disconnected from the bowel it will eventuallj close 
spontaneouslj 
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CHAPTER IX 

ARATOMY OF THE STOMACH. ITS STRUCTURE, HERVE- 
AND BLOOD-SUPPLY. ITS LYMPHATIC DRAINAGE 

The stomach is the most dilated portion of the gastro-intestmal tract 
Its form and position present great variations not onlj m different indi 
viduals but even in the same indmdual, depending to the degree to which 
it IS filled, the size and the position of the adjacent organs, etc Much hght 
on the size, the position and the form of the stomach has been throrvn by 
X-Ray examination, ^hieh altered many previous conceptions concerning 
them in the luing individual 
Shape: Generally it is pinform 

Size: This vanes according to the degree of distention In a fully dis- 
tended stomach, the length is ten to eleven inches, the width four to four 
and one-half inches, its antero-posterior diameter three to four inches, the 
average capacity about two and onc-half pints, and its weight about four 
and one half ounces 

The stomach has two surfaces 
a The anterior b The posterior 
Tw 0 borders 

a The greater curvature, and b The lesser curvature 
The stomach is divided into four portions 

a. The cardia b The fundus c The bodj proper d. The pylorus 
(Fig 156) 

Position of the Stomach 

It hes m the epigastric and left hypochondriac regions 
The cardia lies about four inches behind the sternal end of the seventh 
left costal cartilage, about one half to one inch to the left from its junction 
with the sternum From the posterior aspect of the body, the cardia hes 
at the lev el of the tenth thoracic vertebra 

a. The cardia is the esophageal opening into the stomach To the left 
side of the cardia is the incisura cardtaca which separates it from the 
fundus 

b. The fundus IS the uppermost portion of the body It is usually filled 
with gas It lies m the left hypochondnum and its dome reaches the level 
of the sternal end of the left fifth costal cartilage 

c. The body of the stomach extends to the angular notch on the small 
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curvature and to the notch on the greater curvature at which the pylorus 
starts. 

d. The pylorus begins at the angular notch of the lesser curvature and 
at the notch on the greater curvature and extends to the beginning of the 
duodenum. 

The pylorus itself is subdhdded into a larger portion, the antrum, and 
a smaller tubular portion adjoining the duodenum, the pyloric canal. 

The pylorus lies near or on the median line of the body and at the level 
of the first lumbar vertebra. In the distended stomach, it Hes one to one 
and one-half inches to the right of the middle line. Its position on the 
surface of the anterior abdominal wall corresponds to a point one-half inch 
to the right from the midline at the level of a line drawn around the body 
midway between the jugular notch of the sternum and the symphysis 
pubis (Addison line). 

Structure. 

The wall of the stomach consists of four layers: 

a. The tunica serosa, b. The tunica mu.«icularis. c. The tunica sub- 
mucosa. d. The tunica mucosa. 

a. The tunica serosa. This is peritoneum corresponding to the Wsceral 
peritoneum of the bowel, and consists externally of endothelium which 
rests on a fibro-elastic layer, %Yhich is attached to the next layer, the tunica 
muscularis. 

b. The tunica muscularis. This consists of three layers, an e.Kternal 
layer of longitudinal fibers, a middle layer of circular fibers, and an inner 
layer of oblique fibers. 

c. The tunica submucosa. This con.«;ist5 of a layer of connective tissue. 
It contains the blood-vessels, lymphatics and nerves (the plexus of Meiss- 
ner). These pass into and subdivide in the mucosa. 

d. The tunica mucosa. This is a dense layer which is thickest near the 
pylorus. Its surface is much larger than that of any other layer of the 
stomach, and, therefore, it is plicated and forms numerous folds or ridges 
which, during distention of the stomach, are completely effaced. These 
folds run mostly in a longitudinal direction, especially near the pyloric 
end of the stomach. 

The glands of the stomach are situated in the mucosa and are of two 
varieties: the fundus glands and the pyloric glands. 

The fundus glands lie in the fundus and the body, including the region 
of the lesser and the greater cur\’atures. 

The pyloric glands lie in the pyloric re^on. 

The fundus glands secrete hydrochloric acid; the pyloric glands secrete 
mucus (Bensley). 



THE BLOOD SUPPLY OP THE STOMACH 2C3 

THE BLOOD-SUPPLY OF THE STOMACH (Fias 156 and 157) 

This is derived from the three tcrnunal branches of the celiac artery; 
a. The left gastric artery. 
h. The hepatic artery, 
c. The splenic artery'. 
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artery, so that these two arteries form, as it were, a single arterj' which 
runs along the lesser curvature. From this single trunk six to eight branches 
take their origin, and some of these run across the anterior, and others 
across the posterior wall of the stoma&h. 



b. The hepatic artery takes its origin from the celiac artery and runs 
transversely to the right. On its way it pierces the right gastro-pancreatic 
ligament and then changes its course to an upward direction and finally 
breaks into a right and left hepatic arterj'. Before thus dividing, it gives 
off two branches: 

1. The gastro-duodenal artery, which runs behind the first portion of 
the duodenum to its lower border where it breaks into two terminal 
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branches, the nght gastro-epiploic artery and the superior pancreatico- 
duodenal artery 

2 The right gastric artery, uhieh runs along the right side of the lesser 
curvature to the left, nhere it inosculates mth the left gastric artery as 
described above 

The right gastio-epiploic artery runs along the greater cur\ ature from, 
right to left and inosculates ivith the left gastro-epipIoic artery, nhich is 
a branch of the splenic artery Tliese two gastro epiploic arteries form, as 
it were, a single artery which runs along the greater cur\ ature of the 
stomach and which gives off four or 6\e branches to each wall of the 
stomach These vasa brevia anastomose ivith each other and w ith the short 
arteries (vasa brevia) derived from the right and the left gastric artcncs 
c The splenic artery is the largest branch of the cchac artery It runs 
at first behind the stomach, then behind the gastro-splemc ligament until 
it reaches the spleen On its way it gives off branches to the fundus and to 
the upper part of the body of the stomach, and finally the left gastro 
epiploic artery which, as already mentioned, inosculates with the right 
gastro epiploic artery (Figs 156 and 157) 

THE LY^^PHATICS OP THE STOMACH 
An accurate knowledge of the lymphatic drainage of the stomach is es 
sential if the operative treatment of malignant disease occurring therein 
IS to be attended with any degree of success 

The lymph vascular and lymph glandular arrangements m and around 
the stomach have been studied by many observers among whom should be 
mentioned Cun4o, Most, Borrmann Lengemann, Polya and v on Navratil, 
and Jamieson and Dobson 

To Mikulicz IS due the credit of being the first who demonstrated the 
principles and the methods upon which the rational operative treatment 
of cancer of the stomach must be based The investigations of Most, Dorr- 
mann, and liengemaiin were made in his climc 

The lymphatic system of the stomach consists of lymph-vessels and 
Ijmph glands According to C^n6o, the stomach may bo divided into 
three parts, according to the direction of the lymph flow A line drawn 
from the apex of the fundus to the middle of the pyloric canal divides the 
stomach into the upper and the lower portions 

The direction of the lymph-vessels of the upper portion is parallel 
to the lesser curvature The portion of the stomach belov\ this line may 
be subdivided by a perpendicular hne drawn from the left side of the 
cardiac opening to the greater curvature 

The course of the lymph-vessels of the left portion of this divnded lower 
portion of the stomach is toward the left gastro-epiploic artery, and of the 
right portion is toward the right gastro-epiploic artery 
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The lymphatic vessels all driun into the lymphatic glands, which are 
arranged in certain groups. As the glands follow closely the course and the 
distribution of the blood-vessels, they bear the same names as the blood- 
vessels. 

Therefore, the glands in this region arc associated with; 

A. The left gastric arterj*. 

B. The hepatic artery. 

C. The splenic artery. 

D. The celiac arterj’. 

A. THE GLANDS ASSOCIATED tVITII THE LEFT GASTRIC ARTERY 

a. The lower coronary (Jamieson and Dobson), or the anterior left 
gastric glands. 

b. The upper coronary (Jamieson and Dobson), or the posterior left 
gastric glands. 

c. The paracardial glands. 

a. The lower coronary or the anterior left gastric glands. These glands 
lie along the left half of the lesser curvature in close proximity to the left 
gastric artery and bctuccn the leaflets of tlic g.astro-hcpatic omentum. 
They extend to the right paracardial gland, and receive their afferent 
vessels from the entire length of the lesser curvature. The number of these 
glands is variable. Polya and von NavratH found on an average only two 
or three. Their efferent vessels discharge into the posterior left gastric 
glands. 

b. The upper coronary or the posterior left gastric glands. This group 
lies along the main trunk of the left gastric artery at the point where the 
artery pierces the left gastro-pancre.atic ligament. They are the most con- 
stant and the most important glands of this region. Their afferent lymph- 
vessels run from the anterior left gastric gland group and from the right, 
left and posterior paracardial glands. 

In addition, they receive, ns Poly.^ and von Na^Tatil pointed out, the 
afferent vessels from the le.'Jser curvature of the stomach. [This observation 
is one of great significance from the surgical point of \'iew.] Their efferent 
vessels drain into the celiac glands. 

c. Paracardial glands. Some authors subdMde these into two groups, 
the right and the left, while others subdivide them into three groups, the 
right, the left, and the posterior paracardial glands. The paracardial glands, 
together with their lymphatics, form a “girdle,” an expression coined by 
Most. The right paracardial glands are constant. They receive their afferent 
v'essels directly from the lesser curvature of the stomach and from the 
retro-paracardial and left paracardial glands (Polya and von Navratil). 
Their efferent vessels drain into the posterior left gastric glands. The left 
paracardial glands, according to Cundo, are not as constant as the right 
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paiflCfiTdial glands Polya and von Navratil and Jamieson and Dobson 
consider them as constant glands Their afferent les'^els come from the 
fundus, and their efferent \es5sels dnim into the upper coronary (the 
posterior left gastric) glands The posterior paracardial glands he on the 
posterior aspect of the stomach between the layers of the gastro phrenic 
ligament Their afferent \ csscis come from the neighboring portion of the 
cardia, and their efferent vessels dram into the posterior left gastric glands 

B THE GLANDS ASSOCIATED IMTII THE HEPATIC ARTERY 
The<!e maj be subdivided into three groups 
a Those m connection with the gastro-duodenal artery 
b Tho'^e in connection with the Iniiik of the hepatic artery 
c Those m connection with the pjloric artery 

a The glands in connection with the gaatro duodenal artery arc sub- 
divided into three groups 

An upper group, Ij mg near the bifurcation of the gastro duodenal artery 
A lower group, lying along the right gastro epiploic arterj below the 
greater curvature of the stomach 

A retropyloric group lying along the side of the gastro duodenal artery 
behind the pjlorus 

The “upper” and ‘ lower” groups are termed “subpylonc” by Polya 
and von Navratil Jamieson and Dobson term only the “upper” group as 
“subpylone ” 

The “upper group” or the “subpylone” (J and D ) consists of four or 
five glands and occasionally more, lying beyond the pylorus at or near the 
point of bifurcation of the gastro-duodenal artery They he in the angle 
formed by the first and second portions of the duodenum Their afferent 
vessels come from the pylorus and duodenum, and they receive also the 
efferent ve«sels from the “lower group ” Their efferent vessels run in three 
directions 

1 To the glandular chain along the hepatic artery 

2 Across the pancreas to the glands of the celiac artery 

3 To the ghnds lying m the root of the mesentery 

The “lower” group, two to seven in number, he along the right gastro- 
epiploic artery between the layers of the great omentum They he below 
the artery and are apt to wander downward into the great omentum 
Their afferent vessels drain the lower third of the stomach along the right 
half of the greater curvature, and their efferent vessels discharge into the 
glands of the upper group 

The retropyloric glands, inconstant, he behind the pylorus on the 
anterior surface of the pancreas beside the gastro-duodenal artery Their 
afferent vessels come from the “upper” group and also directly from the 
posterior surface of the pylorus and the duodenum 
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b. The glands in connection with the main trunk of the hepatic artery 
(the right suprapancreatic glands). — ^These glands are few in number and 
lie along the trunk of the hepatic artery at the upper border of the pancreas. 
Their afferent vessels drain the re^on of the upper border of the pylorus 
(occasionally, a “suprapyloric” gland lies in the path of one or more of the 
vessels). They receive also the efferent vessels of the “upper gastro-epi- 
ploic*' group. These glands are, therefore, both primary and secondary. 
Their efferent vessels drain into the glands around the celiac artery. 

a THE GLANDS ALONG THE SPLENIC ARTERY 

The glands drain the “isolated” area of the stomach. Only one or two 
small glands of this group lie in the hilitm of the spleen and in the gastro- 
splenic omentum. The main group lies 'along the trunk of the splenic artery 
at the upper border of the pancreas, and these are called the suprapan- 
creatic glands. They receive their afferent vessels from the left half of 
the greater curvature and from the fundus, and their efferent vessels run 
into the glands of the celiac artery. 

D. THE GLANDS IN CONNECTION WITH THE CELIAC ARTERY 

These glands are few in number but large in size. They lie beside 
the celiac artery between the origin of the left gastric and splenic arteries. 
They are recipients of all the groups of glands prewusly mentioned. Their 
efferent vessels discharge partly into the receptaculum chyli and partly 
run behind the pancreas to the glands lying in the root of the mesentery. 

As may be seen from the above description, there are two different 
groxips of glands: One group receives its vessels directly from the stomach 
and constitutes the “primary” group of glands. Another group receives its 
afferent lymphatics from the glands of the first group and they constitute 
the “secondary” group. There are certain groups which are both "primary” 
and “secondary.” 

From the surgical point of view, it is extremely important to differen- 
'tiate the “primary” from the “secondary” glands. Thus, in case of cancer 
of the stomach the “primary” glands are, or may be, very early involved. 
In partial gastrectomy, this first cordon of glands should be removed. 
These glands are: 

1. The lower coronary (0. T.) or the anterior left gastric group (B. N.). 

2. The upper coronary (0. T.) or the posterior left gastric group 
(B. N.). 

3. The right paracardial group. 

4. The suprapyloric group. 

5. The right suprapancreatic group. 

6. The gastro-epiploic (the upper and the lower) group. 

7. The retropyloric group. 
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Glandular invasion occurs early m cancer of the stomach According 
to Cun6o, tins vas found to be correct mall cases in Tvluch an autopsy was 
performed, and in 87 5 per cent of the specimens remo\ed by gastrectomy 
An invasion of the glands of the lesser curvature is most frequently found 
According to Cun6o, this is present in 91 4 per cent of all the cases, and the 
glands on the greater curvature are affected in 62 5 per cent 

THE NERVE SUPPLY OP THE STOMACH 
The nene supply of the stomach is derived both from the central and 
the sympathetic nervous systems The right and the left vagus nerves 
represent the central system, and branches conung from the sympathetic 
celiac represent the sympathetic system Both vagi nerves pass through 
the esophageal opening of the diaphragm, the left vagus nerve ramifying 
on the anterior wall and the right on the posterior wall of the stomach 
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CHAPTER X 
GASTROTOMY 


The Avord “gastrotomy” consists of two Greek words: vacrr^p, stomach 
and to cut. It me<ans “to cut the stomach." This term is applied to 

cases in which the opening and the closure of the stomach is done in one 
sitting. 

This is the earliest of all gastric operations, and was first performed by 
Dr. Daniel Schwaben, in 1635, on a farmer who accidently swallowed a 
knife. The patient sur\dved the operation. However, the stomach was not 
closed and a fistula formed, so instead of intended gastrotomy it became a 
gas'trostomy. 

' Indications. 

1. Removal of foreign bodies from the stomach. 

2. Removal of foreign bodies from the lower end of the esophagus. 

3. Dilatation of the lower end of the esophagus. 

4. Exploration of the interior of the stomach in case of bleeding gastric 
ulcer. 

5. Removal of a polypus projecting into the lumen of the stomach. 

0. Checking of a hemorrhage from the suture line of n pre\'iou8ly per- 
formed gastro-enterostomy or partial gastrectomy. 

Technic. 

Step 1. The abdomen is opened through a longitudinal or a transverse 
incision. 

Step 2. The omentum is grasped and gently drawn down. Thus, the 
anterior wall of the stomach is brought into view. The assistant catches 
the anterior ^^all of the stomach in two places close to the greater curva- 
ture. (The stomach should never be held with gloved fingers, because it 
will slide and made it a very difficult task for the assistant to hold it. The 
stomach should always be held with a piece of gauze in each hand. This 
gauze should always be moistened in warm normal salt-solution.] The an- 
terior wall of the stomach is walled off by four laparotomy sponges, placed 
one to the left, another to the right, the third above and the fourth below 
the intended line of the incision of the anterior stomach-wall. A laparotomy 
sponge with a hole in its center is placed on the anterior wall of the stomach 
in such a manner that the hole corresponds to the intended line of incision. 
(Fig. 158, insert). This sponge is held attached to the stomach by two 
Allis forceps. The assistant now holds the stomach by holding these two 
Allis forceps. 
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Step 3 An incision is made through the seromuscular lajer of the 
anterior %\all of the stomach The mueosn, which will then protrude is 
caught by an Allis forceps and put, on the stretch It w ill then acquire the 
form of a cone This is cut by scassors just below the point where the Allis 
forceps holds the mucosa (Fig 158) The tube of a suction apparatus is 
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introduced into the lumen of the stomach and its contents sucked out The 
incision of the stomach is then enlarged so that the proper exammation 
of its lumen becomes possible (Fig 159) 

Step 4 The operation w ithin the lumen of the stomach js performed 
accordmg to the conditions for which the gastrotomj uas indicated 
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Step 5. The stomach-opening is dosed by over-and-over sutures rein- 
forced by a layer of seromuscular sutures, continued or interrupted. 

Step 6. The abdomen is closed. 



Fig. 159. Gastrotomy. Interl — The lips of the incised anterior gastric wall are retracted, 
il/otn ptelwe — The posterior wall is delivered through the incision in the anterior wall. 
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CHAPTER XI 


GASTROSTOMY 

Definition. 

The iiord “gastrostomy” is denied from tv,o Greek i^ords yairrtjp, 
stomach and aropa, mouth It signifies a “gastric fistula,” -which connects 
the lumen of the stomach with the outside world 

Indications 

Gastrostomy is performed 

A For the purpose of feeding the patient through the stomach-opening 
when for some reasons the esophagus cannot be used for this purpose 

B For some therapeutic purposes 

A The usual cases which prevent feeding through the esophagus are 

1 Constriction of the esophagus due to bemgn or malignant tumors 

2 Constnction of the esophagus due to the healing of ulcers produced 
b} swallowing corrosive matenal 

3 Constriction of the esophagus which occurs from time to time after 
deep X-Ray therapy of the neck This therapj is emplojed m case of 
malignancy of some of the structures of the neck, such os the lorjm or tho 
thyroid 

4 Diverticuh of the esophagus, when part of the food passes into the 
di\ erticulum, stagnates there and produces esophagitis In order to con- 
trol the mflaimnation, it is best not to feed the patient through the mouth 

5 Aneurysm of the aorta which compresses the esophagus 

6 Tumors of the postenor mediastinum 

B For therapeutic purposes, the gaetrostomj is performed m those 
cases in which it is desired to dilate the cardiac end of the stomach and 
also occasionally for gastroscopy and duodcnoscopy 

Historical 

Cases of gastric fistula ha-ve been known since the seventeenth century 
In 1635, Daniel Schwaben operated on a man who accidentally swallowed 
a knife He removed it throng a very small gastric incision which did not 
need, according to the. opinion of the surgeon, to be closed He sutured 
only the skin with five peg sutures, so that there w as escape of gaslnc con- 
tents to the outside 

Cases of gastrostomy produced by trauma were known long before it 
was suggested as an operative procedure by Egcberg Thomassm, whose 
paper appeared m 1791, stated that Joubert preserved the stomach of a 
man who had a gastric fistula for many years This man was taking food 
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througli this opening and enjoyed good health for a long time. Several 
otlier cases of gastric fistula of traumatic origin were reported in the 
eighteenth and in the early part of the nineteenth centuries. In one of such 
cases tlie fistula was open for ten and in another for twenty-seven years. 
The most celebrated case of this kind was that of the Canadian trapper 
Alexis San Martin who, in 1822, sustained a gunshot wound of the abdo- 
men with formation of a gastric fistula; it became the object of study by 
W. Beaumont and was described in his epoch-making paper in 1833. As 
a planned operation, a gastric fistula was first suggested by Christian A. 
Egoberg, a Norwegian military surgeon, who on May 8, 1837, presented 
a paper before the Christiania Medical Society. This was published by 
Johan Hjort in 1841. It is a remarkable paper not only because a new 
operation w’as suggested, but also because Egeberg gave an outline of the 
technic the essential features of which were preserved by many surgeons 
for half a century. 

Bassow of Russia, in 1842, performed eight gastrostomies on dogs and 
Blondlot of France, in 1843, also on dogs. However, P^tel, a surgeon of 
Gateau, was the first of the French surgeons wlio suggested this operation 
in 1843 and Watson of New York in 1844. 

The first who performed it on a human being was S<5dillot of Strass- 
boiirg, who performed his first operation in 1840 and the second in 1863. 
lie coined the expression “fistulous gastrotomy" which he later replaced 
by “gastrostomy" also coined by him. In his second case he used a metallic 
canula and covered it with a cap, to prevent the escape of gastric contents. 

After that this operation was done in different countries. The first case 
in Denmark and the third on record Avas done by E. Fenger of Copenhagen 
in 1853. He was the first to introduce (he left oblique abdominal incision 
ru nnin g parallel to the left costal arch and wliich is known as “Fenger 
incision." 

In England the first gastrostomy was done in 1858 by J. Cooper Forster; 
in Germany by Van Thadcn, of IQel, in 1866; in United States by F. F. 
Maury of Philadelphia in 1869; and in Russia by N. W. Sklifassofski in 
1879. 

The first successful gastrostomy is usually attributed to Sydney Jones 
of London, whose patient, operated in 1875, lived forty days following the 
operation. 

The first successful case in France was done by Verneuil in 1876 on a 
17 year old boy, who swallowed corrosive material. In Germany the 
first successful gastrostomy was performed by Schoenborn in 187C, whose 
patient died three months after operation. Some writers unaware of 
Schoenborn's case attributed the first successful gastrostomy in Germany 
to Trendelenburg, who operated in 1877 on an eight year old boy, who 
SAvallowed corrosive material. The child recovered. 
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Several difficulties confronted the surgeons of those dajs, among which 
the most important were leakage of gastric contents and peritonitis 
Among other complications arising from time to time w as the detachment 
of the stomach from the abdominal wall and slipping back into the peri- 
toneal cavitj , transverse colon occasionally was mistaken for the stomach 
and colostomy was done instead of gastrostomy All these difficulties were 
overcome in a comparatively short time with exception of leakage of gas- 
tric contents JIany ingenious devices were offered to overcome this dif- 
ficulty All these methods can be classed into several groups 

Classification of Methods 

All the procedures described can be grouped into several classes 

I FORMATION OF A GASTRIC CONE THE BASE OF WHICH IS 
ATTACHED TO THE ABDOMINAL WALL 

This IS the oldest method of gastrostomy It is characterized by pulling 
out a small gastric cone and suturing its base circularly to the parietal 
peritoneum The opening into the stomach was made at the apex of the 
cone either at once, thus constituting a one stage gastrostomy, or a few 
days later, thus constituting a two stage gastrostomy 

The surgeons relied for w aterlightness of the stomach upon the con- 
trnctibihty of the muscles of the gastncwall and on redundance of the 
gastric mucosa plugging the gastric opening By this method it was done 
by Sddillot, Fenger and other pioneers m gastrostomy It is w orth mention- 
ing that S^dillot in his second case operated in 3853 after opening the 
stomach introduced a metallic canula and closed it with a cap m order to 
prevent escape of gastric contents In other words Sedillot is the originator 
of "Canula Methods" m gastrostomy If, however, the opening of the 
stomach was made large or if the mucosa was not redundant, the contents 
escaped and several modifications of the ‘‘gastric cone" method were m- 
Croduced <o check the leakage 

1 Utilization of the zn rectus as a sphincter compiessmg the cone 
This compiessor factor serves as an additional aid to previously mentioned 
factors in making the stomach watertight However, even then, it did not 
always accomplish this aim 

a Method of von Hacker Described in 18S6 

It consists of carrying a cone of the anterior gastric wall through the 
split fibers of the left m rectus abdomims It was hoped that the'e fibers 
wUl compress efficiently the gastnc cone and make the stomach water- 
tight However, il did not prevent leakage 

Though this method is usually credited to von Hacker, it w as done long 
before him Troup had operated by tbia method in 1867, Maury in 1869, 
Schoenborn in 1878 
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b. Girard method. Described m 1888. 

He opened the abdomen longitudinally by a left midreetus incision, 
split a portion of this muscle on each side of the opening, making on each 
side a muscular band 2 cm. wide and 10 cm. long. He lifted then these 
band-like portions and crossed each with the other at their extremities so 
as to form a sphincter and fixed the ends in such position by suturing. Next, 
a gastric cone was brought outside the abdomen through this sphincter, 
the base of which was sutured to the mu.scle circularly; the apex of the 
cone was opened and a rubber tube inserted. 

2. ‘DtUization of cartilages of adjoining ribs as a stop-cock (Hahn 
method). 

The abdomen is opened and a portion of the anterior gastric wall is 
selected; this is carried outside through another opening made between 
the cartilages of the left 8th and 9th ribs. The abdominal incision is closed. 
He expected tlicse cartilages to act as a stop-cock, 

3 . Carrying of the gastric cone along oblique channel through muscles, 
fascia or under the skin. 

This principle of forming a tortuous instead of a direct canal is one of 
the most effective methods of preventing leakage. 

a. Saahanejev method and its modifications (Jaboulay, Lucy). 

Tlie description of this method is given farther on in the chapter. 

b. Hartman mctliod. Described in 1897. 

The abdomen Is opened by a left paramedian incision and agastric cone 
is brought outside the peritoneum, then carried laterally behind the m. 
rectus, then brought anteriorly through the m. rectus split in its middle 
third, so that the skin opening is about cm. to the leh of the midline. 
Thus the fistulous tract is compre.sscd at two places: between the m. rectus 
and its posterior sheath and between the fibers of the left m. rectus 
abdominis. 

4. Torsion methods, in which the gastric cone is rotated axially. 

a. Ullmann method. Employed in 1894. 

The gastric cone is brought outside the abdominal cavity and torsion 
of ISO® is made; the base of the twisted cone is then sutured to the parietal 
peritoneum. 

The apex of the cone is then opened and the lips are sutured to the 
skin. 

b. Souligoux method. Published in 1902, 

It consists of twisting the cone twice: the first is made at 180® as soon 
as the stomach is brought outside the abdominal cavity and the base of 
the twisted cone is then sutured to the parietal peritoneum; another twist 
at 120® is made and the cone sutured to the anterior sheath o! the m. rectus; 
the apex of the cone is then opened and the lips are sutured to the skin. 

c. Helferich method. Described in 1895. 
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Tins IS a combination of the Ssabanejev and UUmann methods The 
operation is done exactly as in Ssabanejev *3 method nith this difference 
only that the apex of the gastric cone brought outside the small subcutane 
ous opening on the chest nail is twisted at 180°, then opened and sutured 
nith the lips of the skin 

ir FORMATION OF A CHANNEL PROM THE ANTERIOR GASTRIC nALL 
The general principle of this group consists of making a channel from 
the anterior gastric nail which is Imed with serosa Whereas tins method 
adds to the natertightne^ of ttic stomach, it introduces an objectionable 
feature namely, the channel lined with a serosa has a tendency of ob- 
literation This general group can be subdivided into sev eral sub groups 

1 Formation of a channel by doubling a portion of gastric w all over a 
rubber tube The channel lies horizontally and parallel to the anterior 
abdominal wall 

a Witzel method Described in 1891 

The description of this method is giv en farther on in the chapter 
b Gernez modification Described m 1929 

The description of this modification is given farther on in the chapter 

2 Formation of a channel by invagination of the gastric cone bj a 
purse string suture (Stamm) or by Lembert suture (Kader, Fontan) The 
channel lies vertically and the opemng into the stomach is at its bottom 

a Stamm method Described m 1894 

The description of this method is given farther on in the chapter 
b Kader method Described in 1896 

The description of this method is given farther on in the chapter 
c Fontan method Described m 1896 

The abdomen is opened a gastne cone la drawn outside the abdomen 
and its base sutured circularlj to the parietal pentoneum The apex of the 
cone IS then grasped by a forceps and Uie cone is invaginated like a finger 
of a glove with the forceps being used as an axis The contacting crests of 
the fold on each side of the forceps arc sutured to each other by a ''cncs 
of interrupted sutures after which the forceps is withdrawn A Lmfe is 
introduced into the channel where before was the forceps and an opening 
leading into the stomach is made at the bottom through which a rubber 
tube IS introduced into ilie lumen of tlie stomach, this tube is fixed to the 
stomach at the upper end of the channel 

Comparing these three methods (Stamm Kader, Fontan) w o see that 
they are identical In each method there is a vertical channel lined with 
serosa at the bottom of which is the opemng leadmg into the stomach 
Tlie nunor techmeal differences are that Stamm forms the channel bj a 
purse string suture Kader docs this by a horizontal suture and Fontan 
by a V ertical Lembert suture The pnonty belongs to Stamm 
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HI. INTRAMURAL METHODS 

The characteristic feature of this group is that a channel is formed in 
the thickness of the gastric wall through which a catheter passes into the 
lumen of the stomach. It was hoped by originators of this group that the 
channel would not obliterate because it is not lined with serosa and that 
it will be watertight on account of obliquity of the channel running in the 
thickness of the gastric wall. 

However, these methods did not prove efficient, as in all of them, with 
the exception of Andrews’, the lumen of the channel is not lined with 
mucosa and, therefore, still retains the tendency to obliterate. The method 
of Andrews ov'ercomes this tendency because it is lined with mucosa. In the 
time of its publication in 1894 it was the most efficient though technically 
the most complicated method. However, the tubular methods and par- 
ticularly Spivaek’s tubovalvoilar method accomplished the same in a 
simpler way. To this group belong the methods of E. Andrews and E. 
Wyllys Andrews, Fisher, hlarwedel, Schnitzler and Soresi. 

a. Marwodol’s method. 

The description of this method is given farther on in the chapter. 

b. Schnitzler method. The description of the method is given farther 
on in the chapter. 

IV. UTILIZATION OF ALREADY EXISTING TUBULAR STRUCTURES IN 
THE ABDOMINAL CAVITY LINED WITH .MUCOSA 

To this group belong the method of Tavel who utilized a jejunal loop 
and Kelling who used a loop of transverse colon. This group has no 
advantages OA'er the previous one; as a matter of fact they are not as water- 
tight and technically they are more complicated. 

Tavel method. Described in 1906. Description of this method is given 
farther on in the chapter. 

V. TUBULAR METHODS IN WHICH A TUBE IS FORMED FROM A 
FLAP OF A GASTRIC WALL 

A cATOJCoijn. feo-tiiie to all these methods is that the tube is lined with 
mucosa and for this reason does not obliterate. These methods depend for 
their watertightness on the sphincteric action of the abdominal wall 
muscles and on the size of the mucosa which blocks the base of the tube. 
The weak point of this group is that in making the tube the compressing 
action of the gastric wall which contributes to watertightness is lost. 

Among the variations of this group should be mentioned the following: 

a. Depage method. Described in 1901. The description of this method 
is given farther on in the chapter. 

b. Janeway method. Described in 1913. The description of the method 
is given farther on in the chapter. 
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c. Hirsch method Described in 1911 The description of the method is 
given farther on in the chapter 

VI TUBULAR METHODS IN WHICH THE TUBE IS MADE FROM THE 
ANTERIOR AND THE POSTERIOR GASTRIC WALLS 

a Beck-Carrel method Suggested m 1905 

The tube is made from a narrow quadrangular flap, the long sides of 
\^hlch are produced by cutting the anterior and the posterior gastric i^alls 
parallel to the greater curvature and the free end by cutting the connecting 
distal points of the two pre\ious lines The flap is turned orally and a tube 
IS formed The opening leading into the stomach is closed, except a small 
portion connected with the tube In their original communication Beck 
and Carrel suggested to bring the tube in front of the chest wall and use it 
as the lower portion of a prethoracic esophagus However, this method 
was later employed for gastrostomy purposes and, accordingly, the tube 
has been brought out through the anterior abdominal wall 

The same method was suggested in 1912 by Jianu and it is known by 
many under this name 

Howe'vor, the priority belongs to Beck-Carrel 

VII TimOVALVULAR METHOD 

This IS characterized by forming from a gastno flap a tube and a \alve 
at its base The tube is lined with mucosa and does not obliterate, the 
vahe closes the tube at its base thus making the stomach watertight 

Attempts to make the stomach watertight were made by surgeons 
from the time of inception of gastrostomy It is worth mentioning that m 
many different methods the surgeons who offered their devices called them 
vaU es, % alvular mechaniems, ephinctere or channels using all these w ords 
as synonyms In 1853, S^diUot, dcscnbing a metallic canula consisting of 
two parts, called each part of it “a \alve " Witzel in describing his method 
in 1891 compares the channel he built with the ureter and claimed that 
the stomach is watertight due to the “valvular action” of this channel 
E Andrews and E Wyllys Andrews, in describing their method in 1894, 
in which they formed an intramural gastnc channel hned with mucosa, 
say about this channel “The vahe of the stomach was in good working 
order and readily pemniis to tubes ” Stamm in his method published m 
1894 states that the channel he built forms “a double sphincter” or "two 
sets of vahes ” Foiitau in describing in 1890 bis method, which actually is 
identical with Stamm’s method, calls his method "valvular method ” In 
other words in all these methods the authors formed a channel and called 
it vahes 

Spivack, m 1929, described the tubovnlvoilar method in which he 
utilized a portion of the anterior gastnc wwll to form a valve and a tube, 
it IS constructed in such a manner that the valve is situated at the ba«e of 
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the tube and closes it hermetically, thus making the stomach watertight. 
The valve is constructed by doubling a portion of the anterior gastric 
wall e.vacfly in the same manner as in methods of Wifzel, Stamm, Kader, 
Fontan. But whereas the above mentioned authors transformed the formed 
cul-de-sac into a channel by making an opening at its bottom leading into 
the stomach, Spivack leaves this doubled wall intact and utilizes the ad- 
joining portion of the stomach to form a tube. In other words, in methods 
previously mentioned, the gastrostomy apparatus consists of a channel 
lined with serosa, in which the valve is reduced to a mere piece of mucosa, 
whereas in Spivack’s method the valve consists of doubled gastric wall and 
the tube is lined with mucosa. 

In order that the valve elase hermetically the base of the tube it should 
be a definite ratio between the sires of the flap forming the valve and of 
that of the flap which forms the tube. 

If the valve and tho tube are built correctly but later the valve shrinks 
or the tube becomes wider there will be produced a relative insufficiency of 
the valve uith ensuing leakage. The technical details of the operation are 
given below. 

Until recently the most commonly used methods were those of Stamm 
and Witzcl, and they Arill be described first. Since Spivack described his 
method it has become the operation of choice with many surgeons. 

In addition to those methods, there arc several others that are used 
occasionally in some surgical clinics. Some of these are of interest because 
the principle of the operation h used in other procedures, although in 
gastrostomy they are discarded. 

THE STAMM METHOD 

This was suggested in 1S94. 

Step 1. The stomach is walled off with towels from the rest of the peri- 
toneal cavity. A seromuscular incision half an inch in length is made on the 
anterior wall of the stomach. This incision lies midway betw een the greater 
and the lesser curvatures (Fig. 160, insert). 

Step 2. A purso-sfring suture is placed around this incision. This is 
done with the right hand while working to the left and above the incision 
(Fig. 160), and with the left hand while working to the right and below the 
incision (Fig. 101). One link of the purse-string chain is left as a large loop. 
[It is well to remember the rule; order not to obscure the operative field 
from the assistants, the posture of the surgeon’s body should not be 
changed, but hands and instruments only should be changed.] 

Step 3. The protruding mucosa is caught by an Allis forceps and placed 
on the stretch so that it will form a cone. Then the mucosa is cut with 
scissors beneath the Allis forceps (Big. 161, insert). [It should not be cut 
with the knife, since even if the knife is very sharp, the blade very fre- 



THE STAMM METHOD 


281 


quently, instead of going through the mucosa, slides along its surface and 
separates the mucosa from the seromuscular lajer "With scissors the mu- 
cosa can be cut \nth one stroke ] 

Step 4 As soon as the stomach is opened, the Alhs forceps is hfted 
upiiard This udl elinunate leakage of the gastric contents from the open- 



Fjo 160 Stamm method of gastrostomy Tmteri — Seromuscular incision on the anterior 
n all of the stomach il/ain picture— Insert ng the purse string suture n ith the right hand on 
the left Bide of the seromuscular lucisiou 


mg The tube of a suction apparatus is inserted into the lumen of the 
stomach and the contents are sucked out A rubber tube, size No 20 of 
the French scale, one end of Tvhich is held by a ICocher forceps, is intro 
duced into the lumen of the stomach for a distance of one inch (Fig 162) 
The Alhs forceps and Kocher hemostat are held together (Fig 163) Bj 
this maneuier the nibher tube becomas immobilized and uill not slip 
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downward or upward, which is Important in performing the next step. The 
open end of the rubber tube is clamped by an arterj’-forceps. 

Step 5. The rubber tube is fastened to the stomach-wall by a thread 
attached to a round curved needle (Fig. 163). The Kocher clamp which 
holds the rubber tube is now ^\ithdrawn from the lumen of the stomach. 



Step 6. The loop which was left in the purse-string is caught with the 
index-finger of the left hand and its two free ends are held between the 
thumb and the middle finger of the same hand. The rubber tube is caught 
with the right hand. The assistant removes the Allis forceps which was at- 
tached to the mucosa w'ithin the purse-string. By lifting the thread with 
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his left band and b> pressing doi^n the rubber tube with his right hand, 
the surgeon thereby inv aginates the tube into the stomach wall (Fig 164) 
By letting the loop drop from his index finger and by continuing to pull 
the thread upward with his left hand, the rubber tube becomes tightlj 
attached to the stomach The ends are then tied to each other A clamp is 



Fig 162 Stamm method of gsstrostomj loseitiag the catheter into the lumen 
of the atomach 

then placed on the thread and (his sertes as a good guy suture while 
another purse stnng suture is made around the tube (Fig 1C5) 

Step 7 A second purse stnng suture is made preciselj as is described 
in Step 2 This suture should be at a distance of three fourths of an inch 
awaj from the tube The bites should be half an inch apart (Fig 165) 
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Step 8. The tube is invaginated in the same manner as described in 
Step 0. The "guy-suture” should be cut short before this invagination is 
made. 

Step 9. The anterior wall of the stomach is fastened to the anterior 
abdominal wall at two places in the following manner: A round curved 



Fig. 1C3. Stamin method of gastrostomy. Immobilizing the catheter by bolding the Allis 
and the Kochcr forceps together white the transfixing suture is inserted through the tube and 
the stomach-wall. 


needle takes a bite through the posterior sheath of the rectus muscle and 
the peritoneum of one lip of the anterior abdominal wall. Then it pierces the 
seromuscular layer of the stomach just above the tube. Then the needle 
passes through the peritoneum and the posterior sheath of the rectus mus- 
cle of the other lip of the abdominal wall, and the ends are tied and cut 
short. 
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Step 10. The stomach is fastened to the anterior abdominal all be- 
lo^ the tube precisely in the same manner as described m Step 9 

Step 11 The peritoneum is closed in the usual manner abo\e and be- 
the rubber tube The muscles, fascia and skin are sutured in tiers abo\ e 
and below the rubber tube Care should be taken to lca\e just enough 
space BO as not to constnet the rubber tube 



Pio 164 Stamm method of gaslrostom7 Invagiaation of the catheter 
As may be seen from this descnption, a canal has been formed out 
of the anterior wall of the stomach lying in a direction perpendicular to 
its anterior surface This canal is lined with serous membrane It can be 
made on a small and contracted stomach, which is the great advantage 
of the method, since it la -well kno-wn that in causes of stricture of the 
esophagus the stomach is usually small and contracted The operation is 
very simple in its technic, which is also a \ cry important factor, because. 



2S6 TIW SURGICAL TECUmC OF ABDOMINAL OPERATIONS 

as a rule, patients object to such an operation ns gastrostomy and they 
submit to it only when they are extremely emaciated and dehydrated. 

On the other hand, the disadvantage of this method is that the canal 
IS lined with serosa. As is ell known, two serous surfaces brought together 



Fia. 165. Stamm method of gastrostomy. Insertiog another purae-strmg suture 
around the eatheter. 


and constantly irritated by the periodic introduction of a rubber tube have 
a tendency to become adherent to each other, t.e., there is a tendency for 
the canal to become obliterated, with the result that after a few weeks or 
months it becomes progressively more difficult to introduce a rubber tube 
to feed the patient. 

Notwithstanding this disadvantage, this method is most commonly 
used in the United States. It has been erroneously attributed to Emanuel 
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Senn, and is often called "Sennas method” Hoi^-ever, th^ method ^\as 
described bj Stamm, Profe<5^or of Surgerj in Wooster University, Cleve- 
land, Ohio, and was pubhslied iii 1894 Semi described a dilTereut method, 
which was published later in 1896 



THE WiTZEL METHOD (GEUNEZ MODIFICATION) 

Witzel method was suggested m 1891, and is characterized by the 
formation of a channel from the anterior slomaeh-w all which is lined vnth 
serosa In Wilzel’s method the opening into the stomach is ‘Situated at the 
lower end of a channel, Gernez modified it by placing the opening at the 
upper end 

Step 1 The same as Step 1 in the Stamm method with the difference 
onl> that the incision is made on the fundus 
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Steps 2 to 6 are precisely the same as in the Stamm operation. 

Step 7. The rubber tube is laid on the anterior wall of the stomach in 
a direction away from the cardia. A scries of seromuscular interrupted or 
continuous sutures is made on each side of the tube. The distance of each 
bite from the tube should be about half an inch. The length of the channel 
thus formed will be three inches (Fig. 166). 

Step 8. The stomach is fastened to the anterior abdominal wall at two 
points, one proximal to the proximal end and the other distal to the distal 
end of the tube. The method of fixation of the stomach is precisely the 
same as described in the method of Stamm under Step 9. 

Until Stamm published his method in 1894, Witzel’s method was used 
in nearly all the clinics of Continental Europe. His method has a decided 
advantage over all the older methods because here a canal is formed, a 
sort of a very short esophagus. This carnal, three inches long, runs parallel to 
the curvatures of the stomach and is lined w’itli serosa. Although this 
method has definite merits, it has also some objectionable features, which 
are common to all the methods in which the canal is lined with serosa, 
namely that the canal has a tendency to become obliterated, making it in- 
creasingly difficult to introduce the rubber tube and feed the patient. 

In order to overcome this difficulty, G. Marwcdel offered his method: 

THE MARWEDEL METHOD (FIG. 107, c) 

This method was suggested in 1896. 

Technic. 

Step 1. A seromuscular incision is made on the anterior stomach-wall 
three inches in length and sitmated midway between the greater and lesser 
curvatures. 

Step 2. The mucosa is caught at the upper angle of the incision by an 
Allis forceps and pulled tightly so that it forms a cone. 

Step 3. The mucosa is cut with scissors just below the Allis forceps. 

Step 4. A rubber tube is inserted into the lumen of the stomach for a 
distance of one and one-half inches and is fastened at the opening of the 
mucosa. The adjoining portion of the rubber tube lies on the outer surface 
of the mucosa (Fig. 167, c). 

Step S. The seromuscular lips of the stomach are sutured to each other 
over the rubber tube (Fig. 167, c). 

Step 6. The stomach is fastened to the anterior abdominal wall at two 
places. This should be done precisely as described in Steps 9 and 10 of the 
Stamm method. 

Although the hlanvedel method has some advantages as compared with 
the Witzel method, inasmuch as it can be performed on a smaller stomach, 
nevertheless, in order to place a rubber tube in the canal it is necessary to 
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separate the seromuscular layer from the mucosa for a considerable w idth. 
Another disadvantage is that the rubber tube being introduced into the 
channel from time to time is liable to tear the posterior v all of the channel 
which consists only of mucosa. In all, we may say that this method has no 
advantages over ttie "Witzel method and very few surgeons use it. 



THE SCHNITZLER METHOD 

Another modification of the Witzel method \\a6 described by Schnitzlcr 
in 1896. This operation is of interest in that in addition to its use in 
gastrostomy, the principle i.s utulized by other surgeons in certain other 
operations, such as gastropex>', transplantation of ureters and certain types 
of cholecystogastrostomy. 
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Technic. 

Step 1. The same as Step 1 in the Stamm method. 

Step 2. A second longitudinal incision, half an inch long, is made 
through the seromuscular layer of the anterior wall of the stomach two 
inches closer to the cardia than the first incision. The wall of the stomach 
between these two incision.^ is undermined by a curved artery-forceps 
introduced behind the seromuscular lajw of the stomach-wall (Fig. 1G7, d). 
One end of a rubber tube is caught by the jaws of the artery-forceps pro- 
truding from the lower opening of the canal and is drawn through the 
canal. 

Step 3. The lips of the lower incision are sutured to each other at the 
side of the rubber tube. 

Step 4. An opening into the stomach is made by incising the mucosa, 
which was c\T) 0 ‘:ed after the upper seromuscular incision was made, and 
the protruded end of the tvibe is inserted into the lumen of the stomach. 

Step 5. The seromuscular'llps of the upper incision are sutured to each 
other. 

Step 6. The stomach is fastened to the anterior abdominal w’all at 
two points precisely in the same manner as described in the Witzel method. 

The final rc-sulls are the same as in the Marwedel method. 

THE KADER METHOD 

This method nas suggested in 1890. In it tlie canal is also formed from 
the anterior stomach-wall, but instead of lying parallel to that wall, as in 
the Witzel method, it lies pcniendicular to it. The canal in this method is 
also lined by the serosa. The description given below has some technical 
deviations from the method described by leader. The final result, houever, 
is precisely the same as in Kadcr’s original description. 

Step 1. The stomach is walled off from the rest of the peritoneal ca\'ity 
by towels. A seromuscular incision, the length of which is half an inch, is 
made through the anterior wall of the stomach. This incision lies midway 
between the greater and lesser curvatures. 

Step 2. Tlie protruding mucosa is cau^t by an AWs forceps and pubed 
upward so that a cone is formed. The mucosa is cut with scissors beneath 
the forceps. 

Step 3. The Allis forceps holding the mucosa is drawn upward. This 
eliminates the leakage of gastric contents from the opening. The tube of 
the suction-apparatus is inserted into the lumen of the stomach and the 
gastric contents, if there arc any, are sucked out. A rubber tube. No. 20 
of the French scale, with its end held by a Kocher forceps, is inserted into 
the lumen of the stomach for a distance of one inch. The Allis forceps and 
the Kocher hemostat are held together with the same hand. By this 
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maneuver the rubber tube becomes immobilized and vill neither slip 
downward nor move iipu ard, which is important for the next step 

Step 4 A round ciined intestinal needle penetrates the edge of the 
mucosa and the adjoining wall of the rubber tube Ihe ends of the thread 



arc tied and the Kocher clamp which h(Jds the end of the rubber tube is 
remov ed from the lumen of the stomach 

Step 5 Two seromuscular Ecromuecular sutures are placed on each 
side of the rubber tube The distance between the rubber tube and each 
adjoining stitch as well as the distance betw een the first and second =ero 
muscular seromuscular sutures, is about Uiree fourths of an inch The 
distance betw een tw o bites of the same suture is a little more than one inch 
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(Fig. 1G8, main picture). The ends of each suture are tied and cut short. 

Step 6. Step 6 is repeated, using the same distances (Fig. 168, insert). 

As already mentioned, in most of the methods of gastrostomy the 
surgeon encounter.? several difficulties. One of them is that the canal is 
lined with serosa and therefore has ft tendency to become obliterated. 
Another difficulty is that the canal is not watertight. 

In order to overcome these difficulties, many surgeons tried to make a 
canal from the stomach-wall and lined it with mucosa, and in order to 
make it watertight they placed it in a subcutaneous canal and compressed 
it from the outside by means of a bandage. To this type belong the method 
of Ssabanejev and its modifications (Helferich, Jaboulay and Lucy). 

THE SSABANEJEV METHOD 

This operation was first performed bj' a Hussian surgeon, Ssabanejev* 
in May., 1890, and was published in " Veatch” in the same year. 

Step 1, The abdomen is opened by a left midrectus incision (Fig. 169, 
insert). 

Step 2. A small incision, which is half an inch long and penetrates the 
skin and the superficial fa.scia only. Is made in the fifth left intercostal 
space immediately to the left of the sternum (Fig. 169, insert). Then, nith 
a curved forceps, the skin and the superficial fascia are undermined in the 
direction toward the opening in the abdomen, so that a channel is formed 
leading into the abdominal cavity (Fig. 109). 

Step 3. The anterior wall of the stomach is grasped by an Allis forceps 
close to the fundus and brought to the lip^ of the blades of the artery- 
forceps which protrude from the subcutaneous canal. The stomach is then 
gi-asped and drawn through the subcutaneous canal (Fig. 170, a) by the 
arterj'-forceps (or by an Allis forceps). 

Step 4. The base of the small cone protniding from the upper end of 
the subcutaneous canal is sutured to (he Hps of the skin (Fig. 170, a). 

Step 5. The abdominal wound is closed (Fig. 170, b). 

Step 6. The small cone is opened and its edges are sutured to the skin 
(Fig. 170, b). 

As may be seen a canal is formed which is lined with mucous mem- 
brane and therefore has no tendency to become obliterated. However, it is 
not watertight, and it is necessary to keep continuously a bandage over 
the subcutaneous canal for its compression, thus rendering the stomach 
watertight. Another disadvantage of this method is that it requires a large 
stomach. In case of stricture of the esophagus the stomach is usually 
small and contracted. The method of Ssabanejev was first reported by 
Vinokurov in 1890. Rudolph Frank of Vienna, not knowing of the work 
of Ssabanejev, described it in 1893. However, the priority belongs to 
Ssabanejev. 
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Although this operation is not \eTy much used today, have de- 
scribed it in detail not only because it is used e\en non by some surgeons 
but also because in it for the first time n as suggested the idea of forming 
a subcutaneous tunnel for making hollow viscera watertight. Tliisidea has 
been utilized by some surgeons for certain colostomy operations. 



FiO 169 SsabaDOjev method of g'isirostomy Insert — Skio-incisjcn on tbc abdomen and the 
chcst'Wall il/atn jtxelxire — GnspiDg the etomaeh by an Aliis forceps 

In order to increase the n atertightness of the stomach, Helferich modi- 
fied Ssabanejev method. All the steps of his operation are the same as in 
the original Ssabanejev method ivith the difference only that after Step 3 
of the original method is completed, he twists the small cone of the upper 
wound 180 degrees and then sutures the incised mucosa to the lips of the 
upper skin-wound. 



234 THE SUKGICAL TECHNIC OF ABDOMINAL OPERATIONS 

Jaboulay, in 1894, modified the Ssabancjev method by making the 
smaller skin-incision just a little to the left of the umbilicus instead of in 
the fifth intercostal space and connecting the two skin-incisions by a sub- 
cutaneous canal (Fig, 171, a). Then the cone of the stomach is moie angu- 



Fio 170 Ssabanejev method of gastrostomy, a. The stomach-cone is drawn through a 
a subcutaneous canal; b. Tbe cone is opened. Final view. 


lated than in the Ssabanejev method and also for this reason more water- 
tight. Moreover, this operation can be performed on a small and contracted 
stomach. 

Lucy, in 1S99, instead of making the smaller incision close to the 
midline made it close to the lateral border of the rectus muscle. Ilis 
method has the same features as the Jaboulay method (Fig. 171, b). 
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The method of Ssabanejev and its modifications eliminate one compli- 
cation, namely, the possibility of obliteration of the canal Hon e\ er, the 
disadvantages of this method are that the ^operation cannot aluays be 
performed, since it requires a large stomach, and also that the stomach 



Fio 171 ModiCcatiODS ol SsabanegeVs metbod ot easltostomy a Jaboulay modification, 
b Lucy modification 


IS not watertight E\cn when the bandage w in place compressing the 
canal, the stomach may leak, and without the bandage it leaks freely 

Depage, of Bni's^els, in 1901, suggested forming a tube of the anterior 
wall of the stomach He made an inserted “U'’-shape flap of the anterior 
stomach-wall (Fig 172, d) and formed ot it a tube, which he sutured to 
the anterior abdominal wall in such a manner that on the surface of the 
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skin only a small pinkish opening Tvas seen leading into the tube. It is 
easy to feed the patient through such an opening, and it does not become 
obliterated. However, the great drawback to this method is that the 
stomach is not watertight; indeed, it leaks more than in many of the 
previously described methods. 

Janeway, in 1913, described a method which actually is identical with 
the Depage method with the dilTercnce only that he made a flap which is 
reversed to that employed by Depage (Fig. 172, a, b). It has definite ad- 
vantages over Depage method because in his method the opening leading 
into the stomach lies in the upper portion of the stomach close to lesser 
curvature, whereas in Depage method the opening lies close to greater 
curvature. 

Ilirsch, in 1911, 8ugge.sted forming a flap from the anterior gastric wall, 
the base lying near the cardia and the free end close to the pylorus (Fig. 
172, e). 

The great drawback to all these flap-methods is that the stomach is 
not watertight and the gastric contents leak just as much as in the older 
methods. 

THE TAVEL METHOD 

In this method, described in 1900, Professor Tavel, of Bern, formed a 
short esophagus out of a loop of the jejunum. He resected a small portion 
of the jejunum, three inches long, leaving it hanging on its vascular pedi- 
cle, and implanted its anal end Into the anterior w'all of the stomach. Its 
oral end he brought outside and attached it to the skin (this short segment 
of the jejunum ho brought to the anterior wall of the stomach by cutting 
the transverse mesocolon and the gastro-coHc ligament). Thus, he believed 
the escape of gastric contents through the tube would be more difficult be- 
cause the food would have to go in an antiperistaltie direction. However 
in this method only one aim was actually accomplished, namely, that the 
canal did not become obliterated, since it W'OS lined with mucosa. But the 
gastric contents still escaped whenever intragastric pressure was in- 
creased as, for example, %vhen tlie patient coughed or strained. Another 
great disadvantage of this operation is that the technic is very complicated 
and not commensurable to the results obtained. Therefore, the method is 
not used at all. We mention it not merely because of its historical interest 
but also to show how dissatisfied the surgeons were with the numerous 
methods suggested and how persistent they were in the search for better 
methods. 

THE SPIVACK METHOD 

In order to eliminate the possibility of leakage, Spivaek, in 1929, de- 
scribed a method, the characteristic feature of which is the formation of a 
valve at the base of the tube. This valve allows the food to be introduced 
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quadrangular area (Fig. 173). [It should be emphasized here, that al- 
though Spivack made his flap as an inverted U (“n”) nevertheless, this 
is not an essential feature of his method. The flap may be made in any 
direction] (Fig. 172). 

Step 2. A soromu.«cular suture is made between the points A and B 



Fio. 173. Spivick tubo-valvular gastroiitomy. Doubling the anterior gastric wall 


and C and D. The distance between A and B or C and D is from one to one 
and one-third inches. An artery-forceps is placed behind the threads con- 
necting A Mith B and C with D. The ends of the thread tthich connects 
A with B are tied and clamped. The ends of the thread which connects 
C with D are also tied, and an artery-forceps is placed on one end of the 
thread and with the other end of the thread on the needle the next step 
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IS performed (Fig 174) Before starting the next step, the tw o Alhs forceps 
^\hlch have been placed prevaously at points close to A and C are with 
draw n 

Step 3 The two ridges thus formed are sutured together bj a con 
tinuous seromuscular suture (Fig 174, insert) Thus, the upper half of the 



Fio 174 Sp vacL tubo-valvular gastrostomy Doubl ng the anter or 
gaeti c trail (cont Ruat od) 


flap IS doubled The artery forceps or probe l>nng behind the bridge is 
now wnthdrawn 

Step 4 Two seromuscular vertical incisions connecting the points AB 
and CD with the lower angles of the quadrangular area are made, and 
also a transverse inclusion connecting the'*© lower angles with each other 




300 THE SURGICAL TECUNIC OP ABDOMINAL OPERATIONS 

(Fig. 175). [In order to prevent the contraction of the seromuscular layer 
while making the transverse incision, each lower angle of the flap is caught 
by an Allis forceps before the transverse incision is made. If large blood- 
vessels are seen on the mucous membrane they may be ligated before the 
mucosa is opened. ^Yc prefer to ligate only the blood-vessels which lie close 



Fio 175. Spivack tubo-valvular gasirosloniy. jl/<in» jnclure — A aeromuscular incisioo is made. 
iTuerl — The stomach is opened. 


to the stomach-Tvall and not those which are close to the flap. Still, if 
desired they all may be ligated before the mucosa is incised (Fig. 175)]. 

Step S. The exposed mucosa is cut and the flap reflected. A valve at 
the ba-^e of the flap is then clearly seen (Fig. 17G). Two buttonhole sutures 
arc then made, one penetrating the upper two corners of the flap and 
the other passing through two points at the base of the flap (Fig. 176). 
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The ends of both are tied and damped The lower angle of the stomach 
incision IS grasped bj an Alhs forceps (Fig 176) The ends of the two 
previously made sutures which are the begmmng and the end of the 
seromuscular suture which conneeted the ndges to each other are now 
cut short 



Step 6 An artery forceps is inserted into the stomach through the 
tube thus formed The opening into the stomach is closed hj an o\ er and 
over suture, as also are the lips of the tube When the first lajer is com 
pleted it IS reinforced bj a second seromuscular layer (Figs 177 and 178) 
Step 7 The weak spot at the junction of the suture line of the tube 
■ivith that of the stomach is now reinforced by three interrupted sero- 
muscular sutures (Fig 179 insert) 
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step 8. The anterior wall of the stomach is sutured to the parietal 
peritoneum. A bite is taken through the parietal pertioneiim and the pos- 
terior sheath of the rectus muscle of one lip, then through the seromuscular 
Layer of the stomach at a point just below and pro.’iimal to the base of the 
tube, and then through the peritoneum and the posterior sheath of the rec- 



Fio. 177 Spivack tubo-vatvular gnstrostoiny. Suturing tho tulae and closure of 
the opening in the stomach. 


tus muscle of the other lip, and the ends are tied. The same is done to con- 
nect the peritoneum and the transversalis fascia of one lip with the stomach 
at a point lying above and distal to the base of the tube, and then, with the 
peritoneum and the transversalis fascia of the second lip. Before tying the 
thread care should be taken to see that the tube is not constricted (Fig. 
179). The rest of the peritoneal cavity is then closed in the usual manner. 
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Step 9 The \\ all of the tube is then sutured to the muscles and to the 
anterior sheath in the same manner as described in Step 8 (Fig 180, a) 
Step 10 The skin is attached to the tube in four places (Fig 180, b) 
The sutures penetrate the subcuticular laj er of one hp of the skin and then 
the seromuscular lajer of the nail of the tube at a distance about half 



an mch from its open end, ‘^o that a portion of the tube n ill protrude abo\ e 
the surface of the skin, thus eliminating the danger of retraction of the 
mouth of the tube belon the skin surface The mucosa covers the portion 
of the tube vhich protrudes abo\e the dun in the form of a rosette (Fig 
180, c), thus pre%cnting the harmful action of the oir upon the ‘^crous 
lajer of the protruding portion of the tube 
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A tube is thus formed, which is lined with mucosa and, therefore, 
the canal will not become obliterated. The valve at the base of the tube 
assures the watertightness of the stomach. 

Before attacliing the tube and the stomach to the anterior abdominal 
wall, the tube may be carried through an opening in the omentum (Fig. 



Fio. 179. Spivack tubo-valrular gastrostomy. Ituert — Makiog a cuff around the base of the 
tube. Main Suturing the stomach to the parietal peritoneum. 

181, main picture). Thus, not only is the junction of the tube and of the 
stomach reinforced but also the suture-line of the anterior stomach-wall 
is protected. 

Spivack’s method can be used also on a small and contracted stomach. 
However, being confronted witii a case of a very small and contracted 
stomach Spivack modified his usual tedinic in the following manner: 
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Step 1. The same as Step 1 in the previous operation (Fig, 173). 

Step 2. The same as Step 2 in the previous operation (Fig. 174). 

Step 3. The crests of the two ridges are united by a continuous sero- 
muscular suture. The gastro-cohe ligament is cut betT% een the points E and 
F, and part of the posterior wall of the stomach is drawn out (Fig. 182, 



Fia 180 Spivack tubovalvutar gastrostomy a Sututms the anterior sheath to the tube, 
b Suturing the subcuticular layer to the tube, c Final vieic 


ins.). The gastro-epiploic artery (or arteries) is ligated between two liga- 
tures at E and F (Fig. 182, ins.). 

Step 4. The same as Step 4 in tfic previous operation (Figs. 175 and 
182). 

Step 5. The same as Step 5 in the previous operation (Figs. 175, 17C). 
Step d. The same as Step 6 in the previous operation (Figs. 177, 178). 
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Step 7. Tlie same as Step 6 in the prc%'ious operation (Fig. 179, ins.). 
Step 8. The gastro-coHc ligament is sutured to the stomach at the 
places where it was cut in Step 3 (Fig. 182). 

Step 9. The same as Step 8 in the previous operation (Fig. 179, main 
picture). 



180 ). 

In this variation, the posterior wall is also utilized for making the 
tubo-valvidar gastrostomy. 

The Spivack method eliminates the two difliculties which confront the 
surgeon. In his method, the channel does not become obliterated and the 
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stomavh remains w atertight We coisider this tubo-valvular gastrostomy 
as the operation of choice. 

Of all the methods described n c recommend 

The Stamm method in ease of a temporary gastrostomy for a short 
duration 



Fio 183 Spirack lubo*valvular gasUoslumy UUlizHtiou uf a part ot Uiu posterior 
Stomach wall in ease the stomach is small and contracted 


The Spivack method in case of a temporary gastrostomy for a long 
duration 

The Spivack method in case of a permanent gastrostomy 
In the case of a temporary gastrostomy for a long duration, the 
Spi\ ack method may be used, and when the necessity for it has pa'^sed, the 
tube can be remot ed under local anesthesia As is et ident from the method 
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of fixing the tube, it will not be accessary to open the peritoneal cavity 
because the tube lies extra-peritoneally. * 
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CHAPTER XII 


PYLOROPLASTY 

Definition 

The term ‘Pyloroplasty” consists of two Greekwords otX«;j6sj pylorus 
and TrXoCTo-fU' to form 

This operation consists of an enlarging of the pjlorii; outlet by means 
of an incision made in one direction which is closed by suturing in the 
direction perpendicular to the line of incision 

This operation was first performed bj tieineke and described by 
Friedrich Fronmuller, of the former s clinic in Erlangen m 1886 The 
next year, Mikulicz independent 1> and not know mg of thew ork of Reincke, 
de'scribed it hence the name “Heineke Mikulicz operation ” 

Indications 

The indications for this operation are rather limited It is used in 
certain eases in which the pylonc outlet becomes narrowed which fre 
quently is due to «car formation in a healed pylonc ulcer This operation 
was used more extensively at the time when pjlorectomj was followed by 
a great mortality and surgeons preferred to perform a pyloroplasty than 
to jeopardize the life of the patient by performing u pjloreetomy JIuiij 
surgeons preferred this operation to gastro-jejunostomy, since in the latter 
operation, the normal physiological arrangement of the gastro intestinal 
tract IS disturbed, that is the duodenum is transformed into an excretory 
duct conveying bile and pancreatic juice whereas m the case of pjloro 
plasty the physiological conditions remain unaltered 

Surgeons who have had considerable experience with this operation are 
dissatisfied with the results obtained Mayo has found that extensive 
ndbpiurma /oJJos the c^rehojj and that- the p^Jonc openiog 

becomes fixed at a high lev el Under such circumstances it is often difficult 
for the food to pa«s through the highly situated pylonc outlet 

This operation is now advocated only for cases of pjlorospasm in 
which there is not an extensive formation of «car tissue and m which the 
acidity of the stomach is high However, m cases in which there is an 
organic stricture of the pylorus and only a moderate degree of acidity is 
present, gostro-enterostomy is preferable 

IIEINEKE MIKULICZ OPtnXTION (FIG IS3) 

Technic 

Step I Abdominal incision, either longitudinal or transverse 

Step 2 A tran‘»ver«e incision is made through the pylorus and the 
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adjoining part of the duodenum the length of which should be approxi- 
mately one inch longer than the length of the stricture, and which should 
extend beyond the stricture both on the gastric and the duodenal sides 
(Fig. 183, insert). This incision cuts through the entire thickness of the 
anterior pyloric wall. 



Fio. 1S3. Ileineke-Mikulicz pyloroplasty. Insert — A transverse incision is made. Main piclurt 
— A transverse ^it is transtormed iato a loogitudioal one. 


Step 3. The middle points of both the upper and lower lips are caught 
by Allis forceps. The upper lip is drawn upward and the lower lip down- 
ward (Fig. 183, main picture). 

Step 4. The opening is closed by two layers of sutures. The first in- 
cludes the entire thickness of the wall and the second, the seromuscular 
layer, reinforces the first. 
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C H MAYO MODIFICATION OF THE REINEKE-MIKULICZ 
PYLOROPLASTY 

The incision in this operation is horse shoe m shape It is longer than 
the incision m the Hemeke-Mikuhcz operation and not as long as in the 
Finney gastro-duodenostomy The line of the *‘flap incision" is not so close 
to the greater curvature or to the pylonc angle as in the case of the Finney 
gastro duodenostomy, and this makes it possible to remove a pylonc or 
duodenal ulcer if present The closure is the same as m the Heineke 
Mikulicz operation 

HORSLEY MODIFICATION OP THE HEINEKE MIKULICZ 
OPERATION {FIG 184 LOWER HALF) 

This method of pyloroplasty, according to its originator, is suitable 
only 111 cases in Tvhich there la a small ulcer m the first part of the duo- 
denum, or a small prepylonc ulcer, and also i%hen it is desired to give rest 
to the stomach after excision of a small ulcer in other regions of that 
organ The ulcer is removed as a routine procedure If the ulcer is of a 
large size, or if it is farther away than one inch on the duodenal side or 
two inches on the stomach side of the gastro-duodenal junction, then 
pyloroplasty is not a suitable procedure and the surgeon should resort 
either to a gastro-enterostomy or to a pjdorectomy 

Technic 

Step 1 An incision one inch long is made on the duodenum and tno 
inches long on the pylorus [N B As a rule, the gastric side of the in 
cision should be twice the size of the duodenal ] 

Step 2 A suture connecting the gastric end of the incision with the 
duodenal end is made, which penetrates, in the stomach the seromuscular 
layer only, and, in the duodenum the entire thickness of its wall (Fig 
184, lower half) The ends of this thread are tied to each other This 
transforms the transverse into a longitudinal incision Another suture 
connecting the seromuscular layer of the stomach with the entire thick- 
ness of the duodenal wall is made half an inch above the first one and its 
ends are also tied The rest of the opening is sutured by grasping only the 
seromuscular layer of the stomach and the entire thickness of the wall of 
the duodenum 

Step 3 This suture line is reinforced by a second row of seromuscular 
sutures, begmmng and ending wath a purse string suture 

Step 4 The suture line is covered by the great omentum, or by the 
gastro hepatic omentum, to which it is attached by a few sutures 

RICHARDSON MODIFICATION OF THE HEINEKF^MIKULICZ 
PYLOROPLASTY 

Step 1 A transverse incision of the Heineke ^.IiLuUcz type is made 
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The upper and the lower lips are trimmed off so that the opening acquires 
the shape of a lozenge (Fig 184, upper half). Thus, all the cicatricial 
tissues are cut away. 

Step 2. The opening is closed in two layers in* the same manner as 
described in the original Heineke-Mikulicz method. 




Fig 184 Pyloroplaatj. Upper katj — Richardson modification of the Hcmeke-Mikulics 
operation Loner hat } — Horsley modification of the Ileincke-Mikuhe* operation. 
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CHAPTER Xin 


OPERATIONS FOR CONGENITAL PYLORIC STENOSIS 
Historical. 

Tho term "Congenital Pyloric Stenoris" was coined rather recently, 
namely, in 1879, by Landerer. However, the disease has been known prob- 
ably since 1627. In that year, Fabricius Hildanus (1660-1034) described 
a condition in an infant which clinically bears a close resemblance to the 
picture of congenital pyloric stenosis. The infant recovered, and for this 
reason there is no way of establishing definitely whether or not he actually 
dealt with a true ease of a congenital pyloric stenosis. 

The next case was reported by Patrick Blair, in 1717. He recorded 
the case of a male infant, who "being a month old was seized with a violent 
vomiting and a stoppage of urine and stool. Some time after both these be- 
came more regular, but the vomiting still continued." The infant died 
when five months old, and the autopsy showed : "The ventriculus was more 
like to au inteatine than a stomach, its length being five inches and its 
breadth but one inch. The pylorus and -almost all of the duodenum were 
cartilaginous and something inclined to ossification." 

Weber, in 1768, recorded the case of a new-born female infant, who 
"sucked milk without difficulty but soon after she had filled her stomach 
with this infant nourishment, she returned it by vomiting." She died on the 
sixth day. The autopsy showed that, "The pylorus was hard to touch 
like cartilage, and contracted. On incision its substance was seen to be 
thick, and the tightness of its contraction made the lumen similar.” 

The next case was reported by George Armstrong, of London, in 1771: 
It was a description of an autopsy made on an infant who was affected 
with “watery gripes.” 

It was found on autopsy that "there was no morbid appearance to 
be observed an 3 Tvhere but in the stomach, and this viscus being so full 
while the intestines were almost empty, looked as if the disease had been 
chiefly due to a spasm of the pylorus which prevented the contents of the 
stomach from passing into the duodenum.” 

Even more clearly the same disease was described by Hezekiah 
Beardsley, of New Haven, Connecticut, in 1788. On autopsy it was found 
that "the pylorus was invested with a hard compact substance or seir- 
rhosity which so completely obstructed the passage into the duodenum as 
to admit with the greatest difficulty the finest fluid; whether this was the 
original disorder or only a consequence may perhaps be a question." 
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The first case recorded in Germany was in 1842 by Siemon-Da^ osky. 
He >\as the first man to mention the projectile type of vomiting. 

The name, “Congenital Pyloric Stenosis,” as mentioned already, "^as 
coined by Landerer, in 1879. 




Indications. 

Cases of congenital pyloric stenosis come to the surgeon as a rule only 
after medical treatment has failed, althougli it is true that there are many 
cases presenting clinical symptoms of congenital pyloric stenosis vhich 
respond to medical treatment. For this reason the majority of surgeons 
belie\’R that each child should be first g^ven medical treatment, and if this 
fails, that is, if the child after bdng under the physician's care still con- 
tinues to lose neight, then only should one resort to surgery. However, 
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under prolonged medical treatment a good surgical risk may become a 
bad one. 

The preoperative management in the^e cases is of the greatest impor- 
tance. This, combined with the proper postoperative care, has reduced the 
mortality of from twenty-eight or thirty per cent of twenty years ago, 
to from two to three per cent, which is now the mortality-rate in the hands 
of the competent surgeon. Some surgeons have reported one hundred con- 
secutive ca'ses without a single death. 

The preoperative care consists in giving the infant hj’podermoelysis 
of 200 to 300 c.cm. of normal salt-solution, or of three per cent glucose in 
normal salt-solution, twice daily, for two days before the operation, and 
of one blood transfusion (100-150-200 c.cm.) immediately preceding the 
operation. It may also be useful to give another blood transfusion the day 
following the operation. 

Technic. 

The old methods of 8urgic.al treatment of this condition was jejunos- 
tomy, pylorodiosis, gastro-enterostomy and the Heineke-Mikulicz pyloro- 
plasty. The mortality-rate of these operations \vas so high that it made 
them prohibitive. In the case of the Hcincke-Mikulicr operation technical 
difficulties also were added, because it is very difficult to suture in a per- 
pendicular direction the incised thick pyloric ring. 

Fredet, in 1907, and Weber, in 1910, suggested an extra-mucous pyloro- 
plasty of the Hcineke-MikuUcs type. They cut the pylorus longitudinally 
through the serosa and muscularis only, and sutured it again in a direction 
perpendicular to the line of the incision (Fig. 185). 

The Fredet-Weber method is very seldom used now. Its interest how- 
ever is not only historical. It served as a transient step in the development 
of the operation which is used now not only as an operation of choice but 
actually as a routine procedure for congenital pyloric stenosis, namely, the 
Ramstedt operation. 

THE RAMSTEDT OPERATION 

This was performed by Ramstedt for the first time on June ISth, 1912. 

Step 1. The abdomen is opened by a right paramedian incision one or 
one and one-half inches long. The lower end of this incision is at the level 
of the umbilicus. 

Step 2. A McFadden forceps (Fig. 180, a) grasps the pylorus and de- 
livers it through the abdominal opening. This forceps is then disengaged 
and the pyloric tumor is held between the index-finger and the thumb of 
the left hand (Fig. 186, b). 

Step 3. An inci<^ion parallel to the pyloric canal is made in the “blood- 
less area,” which is usually situated in the upper third of the anterior wall 
of the pylorus. The serosa and only the superficial layer of the muscularis 
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are cut along the entire length of the pyloric ring The length of such an 
incision IS on the average about one and one half inches [Care should be 
taken not to make the incision shorter than is necessary, since then the 
constriction is not relieved Neither should it be made longer than neces- 
sary, particularlj on the duodenal end, in order to avoid opening the duo 



Fig 18G Congenital pylonc stenosis Rametedt operation 


denum ) After the superficial l^iyer of the muscle is incised, the separation 
of the muscle fibers is continued by the handle of the knife (Fig ISO, c) 
until the subinucosais reached This is done with comparative ease, since 
the muscle is rather friable Then the submucus lajer is separated and 
the mucosa is thus exposed, which immediately bulges through the gap in 
the muscle (Fig 186, d) The bleeding points are checked bj applying 
hot sponges If this fails, they are sutured, using an intestinal curve 
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needle [it is not advisable to apply hemostatic forceps to stop the bleeding, 
since the tissue is very fragile!. Usually the bleeding will be checked by 
one of the above mentioned manipulations. However, if it is not, then a 
small piece of rectus muscle may be incised and sutured over the bleeding 
area. 

Step 4. The abdominal wall is closed in layers. 

The sutures for all layers should be of silk, since in emaciated chil- 
dren healing is delayed and if an absorbable suture is used, it may dissolve 
before healing takes place. 

This operation is very simple and requires about 10 to 15 minutes for 
its performance. It v ould seem to be a hazardous procedure to leave the 
mucosa exposed and protruding through the thick seromuscular gap. How- 
ever, no bad sequel® have resulted from this. A few weeks after the opera- 
tion, at the place of the former gap only a small scar can be seen, and a 
few months after the operation it is difficult to find even the scar at the 
site of the incision. 

The results of the operation are excellent. The infants gain weight and 
are perfectly normal. 

Very few modifications of the Ramstedt operation have been de- 
scribed, a certain sign that the operation in itself is excellent and hardly 
needs any improvement. 
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CHAPTER XIV 


GASTROPLICATION 

Befinition. 

Tliia term is derived from the Greek yMTnp, stomach, and the Latin 
plicare, to fold. It consists in plaiting (or plicating) cither the anterior 
wall of the .stomach alone or the posterior stomach-wall as well. 

Indications. 

The indications for this operation arc not very often met vith now. 
It is used occasionally in cartes of atonic dilatation of the stomach not due 
to obstruction of the pylorus. It is occasionally also used for gastroptosis 
in connection with some other operation, such as gastro-enterostomy or 
gastropexy. The first who performed this operation was Heinrich Bircher, 
of Aarau, Switzerland, in 1890, who published an account of it in 1891. 

TIIC mnCIIER METHOD 

Step 1. The abdomen is opened in the epigastric region. 

Step 2. The stomach is drawn out from the abdominal cavity and its 
anterior wall expo.'-ed. A seromuscular suture connects two points close to 
the pyloric end of the .stomach, and another seromuscular suture two points 
clo«ie to the cardiac end of the stomach. The ends of the same thread are 
tied to each other. 

Step 3. A probe is placed behind the two points tied together, so that 
a furrow with two ridges is formed on the anterior wall of the stomach. 

Step 4. The crests of these parallel ridges are sutured to each other by a 
continuous seromu'jcular suture. Thus, part of the anterior vall of the 
stomach is actually doubled. 

The disadvantage of this method is that it diminishes only the size 
of the anterior wail of the stomach, leaving the size of the posterior wall 
unaltered. Another disadvantage is that by doubling the anterior wall 
there is formed a very large fold of this wall which protrudes into the 
lumen of the stomach and forms there a largo partition. 

In order to eliminate the formation of this large partition in the lumen 
of the stomach, Weir modified the Bircher method in the following manner: 

THE WEIR GASTROPLICATION METHOD 

Step 1. A furrow one inch deep is made on the anterior stomach- 
wall by pressing a probe upon it. TTie length of tliis furrow depends on 
the length of the stomach in its transrairse direction. Eight or ten inter- 
rupted seromuscular sutures are taken, thus transforming the furrow into 
a canal. 
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Step 2 The probe is then remo\ed and another furrow and canal are 
made al a distance of one inch beloi\ the first one using the same technic 
as described m Step 1 (Fig 187 mam picture) This procedure is repeated 
until the distance betA\een the greater and theles‘’cr curvatures is reduced 
to four or fi\ e inches 



Fia 187 Gastropl cat on IVermctLod 

The result is the same as in the case of the Bircher method uith the 
difference onij that the dead spaces on the ’=erous surface are obliterated 
and the partition in the lumen is eliminated 

In order to overcome the formation of a pouch of the posterior gastnc 
v\a!I "Moynihan supplemcntsthcgastropheationwifha gastro entorostomv 
THE MOYMHW METHOD OF GASTROPLICATION 
Step 1 A series of interrupted «eromuscular sutures are taken m the 
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direction from the lesser to the greater curvature of the stomach. Each 
thread makes three to four bites and the distance between each successive 
bite is about one inch (Fig. 188, main picture). Each thread lies at a dis- 
tance of an inch and a half from the next- one. The ends are tied and cut 
short. 



Step 2. A posterior gastro-enterostomy is performed (for technic of 
gastro-enterostomy, see Chapter XVI). This is a very important point of 
the operation, since in Step 1 only the anterior wall of the stomach is 
plaited and the posterior wall of the stomach forms a deep pouch. 

THE BRANDT METHOD OF OABTROPLICATION 
To avoid leaving a large pouch formed by the posterior stomach- 
wall, Brandt in 1894, suggested plicating also the posterior stomach-wall 
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in a manner similar to Bircher’s plication of the anterior wall. The main 
difficulty comes in exposing tlie posterior wall. Brandt did this by making 
small holes in the gastro-cohc ligament and drawing out parts of the 
posterior stomach-w all and pleating them. How ever, this method is com- 
plicated and not as effective as the Moynihan method Wc will conclude 
this chapter by stating again that gastroplication is now very seldom used. 
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CHAPTER XV 


GASTROPEXY 


Defimtion. 

The word gastropcxy con<asts of two Greek words : vaaTi^p, stomach and 
Trrjyviivai, to attach. 

It .signifies "The fixation of the stomach.” 

Indications. 

The operation is done for gastroptosi.s, a downward displacement of 
the stomach. This disease is not a rarity. It is usually met with in women; 
95.4 per cent of all cases of g.astropto.sis occur in women and only 4.G per 
cent in men (Rovsing). 

As gastropto'iis is often associated with gastrectasia, some surgeons 
prefer to resort to gastropHcation.ouly for its correction, while others 
employ gastrofixation, and some both gastroplication and gastrofixation 
combined. While some are using gastroplication with a posterior gastro- 
enterostomy, others arc using a gastropcxy nith a posterior gastro- 
enterostomy, and still others are using a ga.stropexy with a posterior 
gastro-enterostomy supplemented by an occlusion of the pylorus. As quite 
frequently gastroptosis is only a feature of gastrocoloptosis, many believe 
that not only the stomach but also the colon should be fixed. And finally, 
there are many not only among the internists but also among the surgeons, 
who consider that gastroptosis is a constitutional disease and that it 
should he treated medically only. 

All the methods of fixation of the stomach can be subdivided into three 
groups; 

A. Operations in which the stomach, or the ligaments connected with 
it, are sutured directly to the anterior abdominal wall. 

B. Operations in which the stomach is fastened in its normal position 
through some operative procedure on its ligaments without being attached 
to the anterior abdominal wall. 

C. Operations in which not only the stomach but also the colon is at- 
tached either to the anterior or to the posterior abdominal wall. 

A. OPEHATIONS IN WHICH THE STOMACH, OR THE LIGAMENTS CONNECTED 
\\'ITn IT, ARE SUTURED DIRECTLY TO THE ANTERIOR 
ABDOMIITAL WALL 
1. THE DURET METHOD {FIG. 189> 

This is the earliest operative procedure of gastropexy and w.as per- 
formed first by Duret, of Lille, JVance, in 1896. 
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Step 1. A midline incision is made from the ensiform process down to 
the umbilicus, incising all the structures doun to but not including the 
pentoncum. 

Step 2. The peritoneum is opened only in the low er half of this incision. 
Step 3. The stomach is lifted up. A thread attached to a round curved 
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needle passes through the entire thicLness of the left lip of the opened 
abdomen, except the skin. Then, with the same needle, a bite is taken 
through the seromuscular Layer of the stomach close to the cardiac end of 
the lesser curvature. This is then carried through the undivided portion 
of the peritoneum from within outward, and then again penetrates the 
peritoneum from without inward Another seromuscular bite is then taken 
through the anterior stomach-wall a little away from the previous scro- 



328 THE SURGICAL TECHNIC OF ABDOMINAL OPERATIONS 

muscular bite in the direction toward the pylorus. These movements of 
catching alternately the peritoneum and the seromuscular layer of the 
stomach close to the lesser curvature arc continued until the antrum is 
reached. Then the needle pierces the entire thickness of the right lip of 
the abdomen, uith the exception of the skin. The ends of the thread are 
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tied together and cut short only after the anterior sheath is closed. By 
this maneuvre, the stomach is lifted and fixed to the abdominal wall. 

Step 4. The abdomen is closed in Ia 3 rers. 

2. THE ROWING METHOD 
This was described in 1899. 

Step 1. The abdomen is opened through a midline incision extending 
from the ensiform process down to the xunbilicus. 
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Step 2 A bite is taken through the entire thickness of the left lip of 
the abdominal ^all from without mnard, and then two or three bites are 
taken through the seromuscular layer of the stomach, and then again 
through the entire thickness of the nght hp of the abdominal wall from 
within outward A second and a third row of sutures arc made in a similar 



Fig 191 Gastropezy (Perthes method) Separating the round ligament from 
the falciform liganieDt 


manner, each row being one inch below the pretious one (Fig 190) The 
ends are still not tied 

Step 3 The abdomen is closed m the usual way in layers 
Step 4 A piece of gauze is placed over the sutured abdominal wall, 
and the three threads which fastened the stomach to the anterior abdom- 
inal wall are tied over it and the ends are cut short The gastrofixation 
sutures are removed four weeks later 
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This method ia considered by many as one of the best. However, its 
disadv\intage is the same as in the method of Duret, in that extensive ad- 
hesions are formed between the stomach and the anterior abdominal wall, 
which decrease the mobility of the stomach and in many eases produce 
distress. 



Pio 192 G-astropexy (Pertlips method). Tlie round ligament is earned through a seromuscular 
canal in the EtomAch-nall and sutured to the posterior sheath of the left rectus musoic. 

3. THE PERTHES METHOD 

In this method the round ligament of the liver is utilized for lifting 
and fixation of the stomach. 

Step 1. The abdomen is opened through a midline incision. 

Step 2. The round ligament of the liver is severed very close to its 
attachment to the umbilicus, and is separated from its attachment to the 
falciform ligament along its entire length up to the liver (Fig. 191). 



THE ^OGEL METHOD 


331 


Step 3 The upper free end of the round ligament is transfixed bj a 
silk thread, whieh is in'ierted into the eje of a groo'ved director A <ero 
mu‘'cular incision one-qunrter of an inch long is made through the antenor 
stomich wall }iist proximal to the pjlorus Another seromuscular incision 
of the same length is made at a distance of one to one and one-half inches 
more proximally (Fig 192) The seromu^scular layer between the^e two 
incisions is undermined, and wnth the aid of the grno^ed director the silk 
thread w ith the round ligament are earned through the seromuscular canal 
thus formed (Fig 192) A third seromiiscnhr incision is made at a distance 
of one and a half inches still closer to the cardia, and the seromuscular 
layer is again undermitied hetweeii (he last two inci'sions and the round 
ligament is earned through it manipulations are repeated several 

times until the round ligament lies close to the cardia 

Step 4 The seromuscular lips are sutured o\er the exposed parts of the 
round ligament 

Step 5 The free end of the round hgament, is fastened either to the 
posterior sheath of the left rectus muscle, or to the cartilage of the sea enth 
left rib at a point located two inches to the left from the ensiform process 
(Fig 192) 

Step 6 The abdomen is cIo«ed m the usual manner 

As maj be seen from this description, Perthes fastens the round liga- 
ment of the h\er to the anterior wall of the stomach precisely in the same 
manner as Schnitzler fastens the rubber lube to the anterior stomach- 
wall in his method of gastrostomj 

4 THE VOGEL METHOD 

Step 1 Tlie abdomen is opened 

Step 2 The round ligament of Ihe hser is cut \erj close to its at- 
tachment to the umbilicus, and is separated from the falciform ligament 
along its entire length up to the h\cr 

Step 3 The round ligament is laid upon the anterior w all of the stomach 
midwaj between the greater and the le^^er curaatures and parallel to 
them (Fig 193, insert) 

Step 4 A senes of seroniu*'cular bites are taken on each side of the round 
ligament The distance of each bite from the round ligament is about one- 
third of an inch, and the distance between each two adjoining sutures is 
one-half of an inch Six interrupted seromuscular sutures are made m this 
manner Thus, three inches of the round ligament are buned m the antenor 
stomach wall (Fig 193) 

Step S Tlie free end of the round hgament is brought through the 
peritoneum, the posterior sheath of the left rectus muscle, the left rectus 
mu'cle, and the antenor sheath of this murele to which it is fastened (Fig 
193) 

Step 6 The abdomen is closed m tiers 
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6. THE gObbel method 

This was described in 1913. 

Step 1. The abdomen is opened. 

Step 2. A posterior gastro-enterostomy is performed. 

Step 3. A strip from the anterior sheath of the left rectus muscle, 12 
cm. by 2 cm., is made and detached from the sheath. 

Step 4. A seromu-scular flap having its base toward the pylorus, is 
made out of that portion of the anterior stomach-wall which is adjacent to 
the pylorus (Fig. 194). 

Step 5. The pyloric ring is encircled by a portion of the detached 
aponeurotic strip, and the ends forming the ring around the pylorus are 
sutured together with silk sutures (Fig. 194). 




Fio 194 Gftstropcxy CSbbcI EQcthod 


seromuscular flap, is closed by a senes of interrupted or continuous sero- 
muscular sutures (Fig 101, insert) 

Step 8 The neuly formed suspensory ligament is brought outside the 
abdominal caMty bj piercing the pentoneum, the posterior sheath of the 
left rectus muscle, this muscle it'^elf, and its anterior sheath to i\hich it is 
fastened 

Step *) The abdomen is closed m hers 
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C. THE ABUASnANOW METHOD 

This -was described in 1925. The characteristic feature of this method 
is that three suspensory ligaments arc constructed either from the an- 
terior sheath of the rectus muscle or from the fascia lata, two of which 
are then attached to the anterior wall of the stomach [one close to the 
pyloric and the other to the cardiac end of the lesser curvature], and the 
third to the posterior wall of the stomach close to the mid-point of the 
lesser curvature. 

Step 1. The abdomen is opened by a midline incision. 

Step 2. Three strips are cut from the anterior sheath of the rectus 
muscle or from the fascia lata, llic size of the strips is 4 to 6 cm. by If 
cm. 

Step 3. Three small seromuscular incisions arc made close to the lesser 
curvature. One is made two lingers’ width to the left from the antrum 
on the anterior wall of the stomach, another, at the middle point of the 
lesser curvature, but only on llie posterior wall, and the third, below the 
cardia on the anterior wall of the stomach. A .seromuscular canal is under- 
mined in an upward direction for a length of 2 cm., starting from each of 
the seromuscular openings. Three seromuscular channels are thus formed. 
Each strip is carried through the .‘‘Cromuscular channel for half of its length, 
so that a portion of the strip projects from each end of the channel. Each 
of the small seromuscular incisions is then clo.sed. The two ends of each 
strip are brought outside the abdominal cavity through the upper angle 
of the wound, piercing the peritoneum, muscle and the anterior sheath of 
the rectus muscle, and each end of the strip is sutured to the other end of 
the same strip and also to the anterior sheath of the rectus mu‘>cle. 

7. THE LAMBRET METHOD 

This was described in 1929, by 0- Larabret, of Lille, France, who 
makes an aponeurotic flap of the anterior sheath of the left rectus muscle, 
the size of which is 12 cm, by 2 cm., and leaves the upper end of it con- 
nected with the anterior sheath. The lower end is brought into the ab- 

the greater curvature of the stomach by making a seromuscular-sero- 
muscular canal over it. Finally, the free end of the aponeutoric strip is 
sutured to the round ligament of the liver. This operation accomplishes the 
following: 

1. It diminishes the size of the stomach. The stomach is not hanging 
on a band as in some other methods, but is resting on it. 

2. The pylorus and the first part of the duodenum lie in a straight line. 

3. The evacuation of the gastric contents is rapid. 

Technic. 

Step 1. A midline incision is made through the skin and superficial 
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fascia extending from the ensiform process down to the umbilicus Two 
additional oblique incisions, also through the skm and superficial fascia, 
each of which is about five centimeters long, are made, one at each end of 
the vertical incision The flap (which consists of skin, superficial and deep 
fascia) IS then reflected, and the anterior sheath of the rectus muscle is 
thereby well exposed 

Step 2 An aponeurotic flap, 12 cm bj 2 cm , is made from the anterior 
sheath of the left rectus muscle, having its base at the upper portion of 
the muscle The peritoneal cavity is now opened 

Step 3 A small incision is made in the seventh left mtercostal space 
clo«e to the sternum The free end of the aponeurotic flap is caught by an 
artery-forceps brought from withm the abdominal cavnty through this 
small opemng, and the flap is pulled into the abdominal cav ity as far as 
possible 

Step 4 The aponeurotic strip is placed along the greater curvature of 
the stomach, the highest point of which lies as high as is required by the 
position of the stomach Starting from this point the greater curvature is 
then sutured over llie aponeurotic strip along the entire length of the 
greater curvature until the pjloric canal is reached 

Step 5 The free end of the aponeurotic strip is sutured to the round 
ligament of the liver 

Step 6 The abdomen is closed in tiers 

Manuel Corachan, of Barcelona made a slight modification m the 
L'lmbret technic Instead of using a strip from the anterior sheath of the 
rectus muscle he uses a double tluead of silk, one end of which he attaches 
to one costal arch and the other to the opposite costal arch The rest of 
the operation is the same as m the Lambret method 

B Operations in which the stomach is fastened m its position either 
by Btrengthenmg its normally existing ligaments or by other intra-ab- 
dominal fixation 

1 THE METHOD OF BEYEt DIER 

This operation consists in pleating the gastro hepatic bgament It was 
first performed b> Bier, in November 1897, in IQehl However, the report 
of it. was made only in 1900 Beyea performed his first operation in Apnl, 
1898, not being aware either of the work done bj Duret or bj Bier The 
technics of Bicr and Beyea have a sinking resemblance to each other 

Technic 

Step 1 The abdomen is opened 

Step 2 A plaiting of the gastro-hepatic ligament is made in three or 
four places Each threaded needle takes three or four bites The first bite 
of each thread grasps the seromuscular layer of the stomach very 
close to the lesser curvature, then two or three bites grasp the gastro- 
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hepatic ligament, and the upper bite grasps the thickened capsule of the 
liver close to its transverse fissure (Fig. 195). The ends of the same thread 
are tied to each other. 

Step 3. The abdomen is closed in tiers. 

The advantage of this method is that the stomach is not attached to 
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the anterior abdominal wall and, therefore, no extensive adhesions are 
formed. However, the disadvantages are: 

a. The danger of injury to the hepatic, left gastric and pyloric arteries, 
while doing the pleating. 

b. Frequent recurrences of the gastroptosis on account of the thinness 
and weakness of the gastro-hepatic ligament. 
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In order to reinforce the pleated gastro hepatic ligament eral meth- 
ods M ere suggested 

2 THE ROTHE METHOD 

Tins was published lu 1919 Tlie pleated gastro hepatic ligament is 
reinforced bj three strips of the fascia lata the size of which is about 5 cm 
by If cm The technic is as follows 

Step 1 A pleating of the gastro-hepatic ligament is made preciselj as m 
the Beyea-Bier method 

Step 2 Three small seromuscular flaps of a reversed U-shape (fl) 
are made on the anterior wall of the stomach \erj cIo'=:e to the leaser 
curvature These flaps are reflected downward A stiip of fascia lata is 
sutured into each area of the exposed mucosa The U-flaps are turned back 
and sutured in their ongmal position The free end of each strip is sutured 
to the low er surface of the In er, which is also scarified in order to make the 
attachment stronger 

C OPERATIONS IN WHICH NOT ONLY THE STOMACH 
BUT ALSO THE COLON IS FIXED 

TEE WAUGH COFFEi OPERITION 

As gastroptosis is frequently associated with pto«]S of the cecum and 
of the ascending colon, Coffej suggested m such cases performing as a 
routine procedure a colopexy bi the Waugh method and a gastropexj bj 
his “hammock” technic 

Technic 

Step 1 The abdomen is opened through a midline incision 

Step 2 A retractor is placed on the right hp of the abdominal wound 
which IS retracted to the right The cecum is grasped and drawn medially 
An incision is made in the parietal peritoneum of the posterior abdominal 
wall one inch lateral to the cecum and the ascending colon The lateral 
hp of the parietal peritoneum is cauglit bj an Allis forceps and detached 
from the underlying muscles of the posterior abdominal wall 

Step 3 Three seromuscular bites ire taken on the cecum, one just 
medial to the anterior longitudinal lienia cob, another through the tamia 
coh itself, and the third shghtlj lateral to it A fourth bite is taken through 
the lateral Up of the divnded parietal peritoneum of the posterior abdominal 
wall This method of suturing starts at the lower angle of the wound bj a 
series of interrupted sutures, and continues iii an upward direction, at a 
distance of one half of an inch from each other until the hepatic flexure 
IS reached Thus, the Waugh colopexj is completed 

Step 4 The “hammock operation” is now performed in the following 
manner A bite is taken on the gastro colic ligament and anolher through 
the. parietal peritoneum of the antenor abdominal wall at a point two 
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and a half Inches above the umbilicus. The first stitch should be at the 
extreme left side of the transverse colon. The next stitch should run 
medially, and the distance between two bites should be not more than one- 
half to three-fourths of an inch, so that no loop of bowel can become in- 
carcerated between the two successive stitches. This suturing is carried 
on until the right side of the gastro-colic omentum is reached. 
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CHAPTER XVI 


EXCISION OF A GASTRIC ULCER. EXCLUSION OF A GASTRIC 

ULCER. REPAIR OF A PERFORATED GASTRIC ULCER 

1. EXCISION OF A GASTRIC ULCER 

This is usufllly done when the ulcer is single and not of a large size. 
If, however, the ulcers are multiple or of a large size, a partial gastrec- 
tomy is the operation of choice. 

Technic. 

This operation is a simple procedure when it is done for remov'al of 
an ulcer on the anterior stomach-wall. When the ulcer is situated on the 
lesser curvature (and this is what actually happens in the great majority 
of cases), then the procedure is more complicated. 

A REMOVAL OP' AN ULCER ON THE ANTERIOR STOMACH WALL 

Step 1. The abdomen is opened by a longitudinal or transverse incision. 

Step 2. The stomach is walled off from the rc.st of the peritoneal ca'vity. 
A fold of tlie anterior wall of the .stomach, which includes not only the 
ulcer hut also the surrounding healthy tissues, is grasped by an intestinal 
clamp. 

Step 3. The fold is cut away so that only a portion of the wall, about 
one-half inch, is left above the blades. 

Step 4- The lips of the gastric opening are closed by two layers of su- 
tures. One is an over-and-over, and the other, a seromuscular-seromus- 
cular butiire. [Before starting the seromuscular-seromuscular suture, the 
intestinal clamp releases the fold of the stomach.) 

Many surgeons prefer not to use the clamps at all. Then, Step 2 urill be 
as follows: 

Step 2. The stomach is walled olT from the rest of the peritoneal 
cavity. Two guy-sutures are placed in the healthy tissues of the stomach 
so as to facilitate the suturing, which will follow the incision of the dis- 
eased area. Two Allis forceps grasp the healthy tissues close to the dis- 
ea'sed portion (Fig. 196). The stomach is cut between one of the guy- 
sutures and the adjoining Allis forceps. The tube of the suction-apparatus 
is then inserted into the stomacli and its contents sucked out. The diseased 
portion of the stomach-wall, including also the adjoining healthy portions 
with the two Allis forceps attached to them, is cut away, lea\’ing an open- 
ing into the stomach with a guy-suture at each end. 

The rest of the operation is the same as Step 4. 
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B. EXCISION OF AN ULCER ON THE POSTERIOR STOMACH-WALL 
There are three different methods of exposure of an ulcer on the pos- 
terior stomach-wall: 

1. Through a slit in the transverse mesocolon. — Tlie posterior wall of 
the stomach is pulled through a slit in the transverse mesocolon. This 



FlQ. 1%. Excision of an ulcer lo the anterior stomach-wali. 

method is applicable only in cases in which the ulcer is small and lies on 
that portion of the posterior stomach-wali which adjoins the “ava«:cular 
area of Riolan" of the transverse mesocolon. The technic of oxciBion of 
the ulcer is the same as described in the previous operation. 

2. By cutting the gastrocolic ligament and turning the posterior wall 
anteriorly (Fig. 144). — 'VN’hile cutting the gastrocolic ligament care should 
be tahen not to injure the middle colic artery, and the technical details of 
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this are already described elsewhere. The technic of excision of the ulcer 
is the same as in the previous operation. 

3. The Transgastric method. — ^This consists in making an incision 
through the anterior stomach-wall, and then in the removal of a portion of 
the posterior stomach-wall with the ulcer. However, this method, although 
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t%v o places, one inch distal and one inch proximal from the indurated area 

Step 2 The gastro-hepatic bgament is cut for a length shghtly greater 
than the distance between the bgated points of the artery 

Step 3 Two intestinal clamps, the blades of which are covered with 
rubber tubing, are placed across the stomach in such a manner that one 
clamp lies proximal to the proximal point of the ligated artery and the 
other distal to the distal point of the ligated artery (Fig 197, insert) The 
clamps he in such a manner that tlie posterior blades meet at an angle on 
the postenor wall of the stomach and the anterior blades at an angle on 
the anterior w all (Fig 197, insert) Thus, the tw o clamps separate a w edge- 
shaped portion of the stomach which contains the gastric ulcer from 
the rest of the stomach 

Step 4 The “V”-shape portion of the stomach is cut away, leaving 
about one-half of an inch of the stomach-wall protruding from each clamp, 
w hich are then placed side-by-side (Fig 197, mam picture) The tw o open- 
ings are sutured to each otlier precisely as described m the Chapter on 
“Lateral Intestinal Anastomosis “ 

Step 5 The opening in the gastric hepatic ligament is closed 

ir EXCLUSION OF A GASTRIC ULCER 

This procedure is performed in cases in which the ulcer penetrates into 
one of the surrounding viscera (as the pancreas) and cannot be separated 
from it The operation consists in excising the ulcer from the stomach, 
leaving the ulcer connected with the pancreas, and suturing the opening 
m the stomach Thus, the ulcer becomes “extragastrectomiaed,” as it 
were 

These ulcers are usually located on the posterior gastric w all The ap- 
proach to them 13 either through 

1 The gastro-cohe ligament, or 

2 The anterior gastric w all 

Tne teebme ol the operation diSiers somewhat depending on the route 
of approach 

a In case of gastro-colic approach, the operation is as follows 

Step 1 The gastro colic bgament is cut 

Step 2 The greater curvature of the stomach is lifted so as to make 
the posterior wall face anteriorly 

Step 3 A circular incision is made on the healthy portion of the pos- 
terior wall of the stomach surrounding the ulcer ThiswiIIfree the stomach 
from the surrounding structures when it can be fully reflected The ulcer 
IS carefully and thoroughly disinfected 

Step 4 The opening in the stomach is closed by tw o laj ers of sutures, 
the first being over-and over and the second seromuscular-seromuscular 
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Step 5. The lips of the gastro-colic ligament are sutured to each other, 
b. In. case of transgastric approach, the operation is as follows: 

Step 1. After the abdomen is opened and the stomach is “walled ofT” 
from the rest of the peritonea! ca\’ity, the anterior stomach-wall is opened 



Fio. lOS Exclusion of a gastric ulcer on the posterior ivall. 


and its lips are separated from eaoh other, thereby exposing the mucous 
surface of the posterior wall. 

Step 2. A circular incision is made through the posterior wall of the 
stomach surrounding the ulcer, starting in the healthy mucosa at a dis- 
tance of one inch from the edges of the ulcer (Fig. 19S). In order to facili- 
tate this cutting, the index- and the middle fingers of the left hand of the 
surgeon are introduced behind the posterior wall of the stomach (through 
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an opening made in the gastro-hepatic ligament) in sucli a maimer that the 
index-finger lies to one side and the middle finger to the other side of the 
ulcer. The fingers lying behind the posterior wall of the stomach \^ill pre- 
vent the possibility of injuring the pancreas Mhile the cutting takes place. 
The surface of the ulcer is now thoroughly disinfected. 

Step 3. The opening of the stomach is closed by a series of over-and- 
o\er mattress-sutures. 

The “extragastrectomized” ulcer either absorbs or shrinks. Ca'^es are 
reported in nhich patients so treated nere clinically cured. 

in REPAIR OF A PERFORATED GASTRIC OR DUODENAL ULCER 
Step 1. After the abdomen is opened the stomach (or the duodenum) 
is walled off from the rest of the peritoneal cavity. 

Step 2. An over-and-over suture is made penetrating the healthy tis- 
sues. If the indurated portion is too large it should first bo excised. The 
number of sutures required for closure depends on the size of the opening. 
In ordinary cases of perforation, nhen the opening is very small, tno 
sutures suffice. The sutures should be of an insoluble matenal such as linen 
or silk. 

Step 3. The closed opening is covered either by the great omentum or 
by the gastro-hcpatic ligament, depending on the location of the per- 
foration. 
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PART m 

CHAPTER XVn 


GASTRO-ENTEROSTOMY 

Befimtion 

The term GASTRO ENTEROSTOMY consists of three Greek words 
■yacTTjp, stomach, ivTtpov, boi\ el and trrSfia, mouth It is an artificial com- 
munication between the lumen of the stomach and that of a bowel If the 
communication is established between the lumen of the stomach and the 
duodenum, jejunum, ileum or colon, it is called respectively gastro-duo- 
denostomj, gastro-jejunostomy gastro ileostomy and gastro colostomy 
^Tien using the word gastro-enterostomy we usually presume that gastro 
jejunostomy is done No one luleiiliomlly does a gastro ileostomy or a 
gastro colostomy, j et such procedures have been performed m error 
EVOLUTION OF CASTRO ENTEROSTOMV 
The first gastro enterostomy was performed on Sept 28, 1881, by 
Anton 'Wolfler, at that time one of tho assistants in tho surgical dime of 
Prof Billroth, m Vienna, at the suggestion of Prof Nicoladom Some 
writers believe that the idea originated with Villar and that ^Yolfler only 
first executed it Wolfler made the anastomosis betw een the lumen of the 
stomach and one of the loops of the small bowel He brought this loop in 
front of the omentum, the transverse colon, and the gastrocolic ligament, 
and sutured it to the anterior wall of the stomach, performing thus a 
gastro-enterostomy antecohea anterior, or the anterior gastro-enteros- 
tomy This operation afforded good drainage for the stomach contents and 
was considered a successful operation, thus introducingancw surgical pro 
cedure 

There IS hardly any operation m the entire field of abdominal surgery, 
which caused so many controversies as this operation, both from the stand 
points of indications and of techmc 

Indications 

Some surgeons could hardly find any indications for its performance, 
advocating the use of some other operation, such as gastrectomy, jejunos- 
tomj or pj loroplastj 

Another group of surgeons suggested quite a wide field of indications 
for gastro jejunostomy and adv ocated its use m case of 

1 Pylonc stenosis 

2 Gastric ulcer 

3 Duodenal ulcer 
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4. Hour-glass stomach. 

5. Perigastritis. 

G. Functional disturbances of the gtomach. 

Let us analyze each of the above enumerated group of indications: 

1. Pyloric stenosis of benign origin in adult.s may be treated either 
by pyloroplasty, pylorectomy or gastro-enterostomy. In the United States, 
the majority of surgeons arc performing gastro-enterostomy, although 
there is quite a large number who prefer one or another tyTic of pyloro- 
plasty or pylorectomy. 

Pyloric stenosis due to malignancy should be treated by pylorectomy, 
if the case is still mechanically operable, and by gastro-enterostomy in 
the case in which pylorectomy is mechanicaly impossible. 

There arc many cases which arc inoperable fiom the pathological point 
of view (metastasis to the liver, etc.), but mechanically it is still possible 
to make a resection (no adhesions to surrounding structures), and for such 
cases we believe pylorectomy should be given preference to gastro-jejunos- 
tomy. 

2. Gastric Ulcer. The conservative group of surgeons are performing 
gnstro-jojunostomy witliout excision of the ulcer. The more radical group 
perform gastro-jejunostomy with e.xcision of the ulcer, and the most radical 
group prefer to perform a gastrectomy. In the United States, the majority 
of surgeons arc performing a gastro-enterostomy with excision of the ulcer. 
In Continental Europe, and particularly In Germany, gastrectomy is the 
operation of choice. 

3. Duodenal Ulcer. There is no unanimity of opinion in the handling of 
the duodenal ulcer. The conservative group of surgeons consider that duo- 
denal ulcer should not be treated surgically at all. Only when complications 
arise, such as perforation or hemorrhage, or when the ulcer does not yield 
to medical treatment employed for a considerable length of time, should 
one resort to surgery. The less conservative group (and this, probably, is 
the majority) perform gastro-enterostomy Avithout excision of the ulcer. 
The more radical group perform gastro-jejunostomy with excision of the 
ulcer, and the most radical perform either partial gastrectomy alone, or 
duodeuectomy of the first p-art of the duodenum in combination with a 
partial gastrectomy. The majority of surgeons in the United States are 
performing gastro-jejunostomy without excision of the duodenal ulcer. 

4. Hour-glass stomach. In the early day’s of gastro-jejunostomy many 
surgeons employed this operation, to remedy this gastric condition. Now- 
adaj’s, the majority prefer to employ a “sleeve resection” of the stomach. 

However, in those rare cases in which the hour-glass stomach is adher- 
ent to its bed, so that gastrectomy’ is technically difficult or impossible to 
perform, it may be necessary to resort either to anterior gastro-enterostomy’ 
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With an entero anastomosis (Wdlfter-Braun method), or to some type of 
gastro plastic operation (Wolfler or Kammerer type) 

5 Perigastritis Some surgeons still use gastro jejunostomj for this 
condition but the more radical group prefer a partial gastrectomy Von 
Eiselsberg and his school believed fliat jejunostomy is the operation of 
choice for this condition There is still another group of surgeons "who be 
heve that for this condition tlie treatment should be purely medical 

6 Functional disturbances of the stomach At the time uhen the indi 
cations for gastro enterostomy were numerous some surgeons a d\ ocatedthe 
use of gastro enterostomy for these conditions Now probably hardly any 
surgeon would perform gastro jejunostomy for these ailments 

TECHNIC OP GASTRO ENTEROSTOMy 

Many different methods of gastroenterostomy ha\e been suggested 
These differ from each other depending on whether the jejunum is sutured 
to the anterior or the posterior wall of the stomach whether the incision 

in the stomach runs longitudinally obliquely or transversely whether it is 
located immediately abo\e the greater curvature or higher up leaaing a 
pouch and whether it lies on the antrum body or fundus of the 6tom^ch 

There are methods in which the loop of jejunum is brought nifront 
of the colon and sutured to tho antenor wall of the stomach othei's in 
which the jejunum is brought in front of the colon and sutured to the 
postenor stomach wall others in which the jejunum is brought behind tho 
colon and sutured to the posterior stomach wall and others in which tho 
jejunum IS broughtbehmd the colon and sutured to the anterior stomach 
wall 

Some methods were suggested in which the loop of the jejunum was 
taken \ ery close to the duodeno jejunal junction and in others far aw ay 
(16 to 24 inch ) from this junction There are methods in which the inci 
Sion m the jejunum runs parallel to its long axis and others in which the 
incision runs iicrpeiniicuhr}) lo ih Jong •ous Also there are methods m 
which the jejunum is completely aeiered m a direction perpendicular to 
its long axis and then the distal end of the severed loop is implanted into 
the stomach and the proximal end into the antimcsentGric border of the 
distal loop 

There are methods in which the gastro jejunostomy is supplemented 
either by a lateral intestinal anastomosis between the afferent and efferent 
loops of the bowel orby agaslrostomj And in addition to all the different 
methods already mentioned if we consider that each of them was per 
formed either by a suture method or by the use of a mechanical appliance 
and if we remember that the^e mechanical appliances were numerous 
such as the Slurphy button the Sciin decalciCed buue plates the Ramaugd 
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aluminum ring, the Abbd catgut plates, the Muyo Robson bobbin, the 
Penrose soft-rubber plates, the Rrockow arteries of an ox, the Dawbarn 
potato plates, the Baraez turnip plates, etc., we can realize how many 
methods have been actually described. 

In addition to all these methods a number of "aseptic anastomosis” 
methods have been suggested in which attempts were made not to open 
the lumen of the stomach or of the bowel at all. And finally, the intro- 
duction of the so called "relatively aseptic methods” greatly increased the 
number of the different methods suggested. However, of all this multitude 
of methods, only three or four have stood the test of time and ate used 
today and these methods we will describe in detail. 

The large number of gastroenterostomies suggested can be subdivided 
into two groups ; 

A. Anterior gastro-enterostomy. 

B. Posterior gastro-enterostomy. 

A. Anterior gastro-entetostomy. 

This is characterized by suturing the jejunum to the anterior wall of 
the stomach. 

The subdivisions of anterior gastro-enterostomy arc: 

1. The anterior antecoUc antiperistaltic gastro-enterostomy (Gastro- 
enterostomia antecoUca anterior antiperistaltica — the original W&lfler 
method). 

In this variety, the jejunum is brought to the stomach in front of the 
transverse colon and placed in such a manner that its peristalsis runs in the 
direction opposite to the peristalsis of the stomach. This variety is now 
verj' seldom used. 

2. The anterior antecoUc iso-peristaltic gastro-enterostomy (Gastro- 
enterostomia antecoUca anterior isoperistaltica — the 'Wblfler-LUcke- 
Rockwitz method). 

This is characterized by placing the loop of the jejunum in front of 
the transverse colon on the anterior wall of the stomach in such a manner 

direction. This variety is used now quite extensively in all cases in which 
anterior gastro-enterostomy is performed in combination with entero- 
anastomosis (WSlfler-Braun method). 

3. Anterior retrocoUc gastro-enterostomy (Gastro-enterostomia retro- 
coUca anterior — the BiUroth-Brenner-Brammaan method). 

This is characterized by making an opening in the transverse meso- 
colon and another in the gastrocolic ligament and bringing the loop of 
the jejunum through both openings and suturing it to the anterior wall 
of the stomach. 

In this manner, the jejunum will not compress the colon anteriorly 
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and produce symptoms of low colomc obstruction This method is obsolete 
now However, in the pioneer days of gastro enterostomy it was used quite 
frequently 

4 Gastro-enterostonua antecohca antenor by the “Y method” (the 
second method of Wolfler, Rouzmethod) 

This IS characterized by a transverse division of the jejunum and an 
implantation of the distal open end of the jejunum into the stomach and of 
the proximal end of the severed jejunum into the lateral border of the 
distal loop of the jejunum 

This method eliminates the occurrence of a regurgitant vomitus but 
introduces a new comphcation more frequently than in any other method, 
namely, the formation of a gastro jejunal ulcer 

This method w as first suggested by Wolfler, but commonly it is known 
as the Roux ' Y method ” It is seldom used now by any surgeon, but in 
the pioneer days of gastro enterostomy it was used quite frequently 

5 Gastro-enterostomia antecohca antenor by the Chaput method 
This method is characterized by a transverse division of a loop of the 

jejunum each end of which is closed bhndly, then by making a lateral 
anastomosis between the stomach and the distal portion of the divided 
jejunum and then by making a lateral intestinal anastomosis between the 
proximal and the distal loops of the divided jejunum 

The object of this operation was to preient the possibility of regurgi- 
tant vomitus and to obviate the more difficult technic of making an end 
to side anastomosis This operation is obsolete 

6 Anterior antecolic gastro-enterostomy with an entero-anastomosis 
(Wolfier-Braua method) 

This method consists in making on anterior gastro jejunostomy and 
in supplementing this at the some sitting by a lateral intestinal anastomosis 
between the afferent and efferent loops of the bowel 

The object of this method is to obviate the possibility of a regurgi 
tant \omitus since should the food pass from the stomach into the afferent 
loop, it will then change its direction and enter the efferent loop as soon 
as it reaches the stoma between the two loops of the bowel (Fig 209) 
This method, namely, the Wolfler-Braun method, is the best operative 
procedure m all cases in which antenor gastro-enterostomy is mdicated, 
and IS considered as the standard operation 

B Posterior gastro-enterostomy (Gastro-enterostomia postenor) 

This IS characterized by sutunng the jejunum to the postenor wall 
of the stomach The subdmsions of posterior gastro-enterostomy are 
1 Postenor letrocolic gastro-enterostomy (Gastro-enterostoima xetro- 
cohea postenor — Courvoisier method) 

This method is eharactenzed by making one opemng in the transverse 
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mesocolon and another in tlie gastro-colic ligament, and by bringing the 
loop of the jejunum through both openings and suturing it to the posterior 
wall of the stomach. 

Courvoisicr, indeed, is the originator of the posterior gastro-entcros- 
tomy. 

This method is obsolete. 

2. Posterior retrocolic gastro-enterostomy (Gastro-enterostomia retro- 
colica posterior — Von Hacker method). 

This method is characterized by making an opening in the transverse 
mesocolon, then by pushing the posterior wall of the stomach through 
this opening into the general peritoneal cavity, and then by suturing a 
loop of the jejunum to this protruded posterior wall of the stomach. 

In this method the gastro-coIic ligament is left intact. 

3. Posterior antecoUc gastro-enterostomy (Gastro-euterostomia ante- 
coUca posterior — Hall method). Described in 1902. In this method gastro- 
colic ligament is divided for a length of three or four inches and a loop of 
jejunum Is brought in front of the transverse colon and sutured to the 
posterior stomach wall. 

4. Gastro-enterostomia retrocoUca posterior with a very short jejunal 
loop (Petersen method) and with the incision on the stomach running either 
in an oblique direction (Mayo method) or in a vertical direction (Moynihan 
method). 

Posterior gastro-jejunostomy is done now by nearly all surgeons by 
this method. 

In order to understand the stimuli which moved the surgeons to search 
for new methods and for improvements of the old ones, let us analyze the 
complications which arose from time to time after the performance of a 
gastro-enterostomy. The.se complications were: 

1. Surgical shock. 

2. Peritoniti.s. 

3. Hemorrhage. 

4. Inanition. 

5. Regurgitant vomitus (“Vicious circle”). 

6. Post-operative gastro-jejun.al ulcer. 

7. Internal strangulation of the bowel: 

a. Due to the noD-clo«ed slit of the transverse mesocolon. 

b. Due to the suturing of the slit of the mesocolon to the jejunum or 
to the anastomotic line. 

8. Retrograde intussusception into the stoma. 

9. Formation of a gastro-jejuno-colic fistula. 

10. Gastro-enterostomy disease. 

1. Shock. This was the roost frequent cause of death in the pioneer da 3 ’S 
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of gastro enterostomj Nearly fifty per cent of all ca<5es of death Mere due 
to shock follouing the operation 

The mam reason for this was that the patients nere operated upon 
^\hen they ^\ere already m a bad condition Another reason that 
the technic nas very crude The handlmg of the tissues ^\as not gentle [in 
order to find a high jejunal loop, near]} the entire length of the small 
bo%\el \\as handled] The pre-operative management consisted, among 
other things, mthe administration of a great number of cathartics, thus 
increasing the further dehydration of the patients With the improvement 
in the surgical technic and in the pre-operatue preparation of the patients 
this cau^'e of death became jiraclically ml 

2 Peritomtis ivas second m frequency as a cause of death Nearly 
twenty five per cent of all deaths were attributed to this cause Undoubt- 
edly, the percentage of death due to peritonitis was much higher, since 
in many cases in which the death was attributed to shock pentomtis was 
also pre'^ent It is not to be wondered at that pentomtis was of such fre 
quent occurrence At that time antiseptic methods were m vogue, the 
greatest importance being laid on the u^e of the phenol spray for the 
prev ention of infection The importance of using strictly sterile instruments 
and sponges was not yet appreciated The stomach or intestinal clamps 
were used infrequently, and the escape of the gasjro-jntcstmal contents 
w as, therefore, quite frequent The importance of ‘w ailing off ’ the opened 
stomach and bowel from the peritoneal cavity was not yet appreciated and, 
therefore, the contanunation of the abdominal cavity by the escaped con- 
tents was of common occurrence 

But with the advent of the “aseptic period” in surgery, which replaced 
Listerism, with the introduction of the stomach- and intestinal damp, 
thus minimizing the possibility of escape of the gastro-intestinal contents, 
the possibility of peritonitis was greatly diminished Barker, in 1886, and 
Lauenstein, m 1888 , still further mtmmized the possibility of contamma- 
tion of the pentoneal cavity by introducing a simple technical device, 
namely, by makmg a seromuscular suture between the stomach and the 
bowel before the lumma of these viscera were opened Finally, the “wall 
mg off” of the exposed stomach and of the selected loop of jejunum from 
the rest of the peritoneal cavity still further mimmized the occurrence of 
peritonitis, so that now pentomtis very seldom occurs 

3 Hemorrhage Hemorrhage today is of infrequent occurrence If it 
occurs, it may come 

a From the suture-hne of the anastomosis 
b From the gastric or duodenal ulcer w hich w as not remov ed 
c From the mucosa of the stomach 

a The most frequent cause of hemorrhage is bleeding from the su- 
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tiire-line of the anastomosis. The reason for this is that not all the blood- 
vessels were ligated or caught by the suture. This especially may occur 
when each individual blood-vessel is not Ugated separately but is caught in 
the continuous suture which penetrates cither the mucosa or the entire 
thickness of the stomach. 

This condition may bo remedied in two ways: Either the surgeon 
ligates the blood-vessels with a threaded needle, penetrating the mucosa 
after the seromuscular layer is incised (Habercr), or he releases the clamps 
holding the stomach before the mucosa is sutured and then clamps each 
bleeding vessel individually (Endcrlen). 

h. Bleeding from a gastric or duodenal ulcer which was not resected 
when the gastro-enterostomy was performed has been recorded by some 
surgeons. However, it is rather an infrequent occurrence. 

c. Bleeding from the mucosa has been reported several times. Some 
surgeons blamed the use of stomach-clamps applied on the stomach while 
the gastro-enterostomy was performed. It occurred, however, just as fre- 
quently in cases in which clamps were not used and, therefore, the clamps 
cannot be blamed for this condition. Some believe that it is due to the 
change in the mutual relationship between the introgastric and intra- 
abdominal pressure (Spasokukotzki). 

4. Inanition. In the early days of gastro-intestinal surgery, the surgeons 
did not know how to find one of the upper loops of the jejunum and, for 
this reason, they sutured to the stomach any loop which they considered as 
an upper jejunal loop. Consequently, errors were very frequent, and cases 
were reported, even by the most eminent surgeons, in which the autopsy 
revealed that the stomach was sutured either to a lower loop of the ileum 
or even to the transverse colon. In such cases, the greater portion of the 
small bowel was eliminated from participation in the digestive action 
of the alimentary tract, and the patients, after recovering sxugically, 
succumbed in a short time (two to three months) with symptoms of 
starvation. 

This demonstrated very conclusively the necessity of elaborating a 
method of locating one of the upper loops of the jejunum. 

Different methods of doing this were suggested, but they were not 
reliable until A. Wolfler advised searching for the duodeno-jejunal plica. 
The method which he suggested is employed udth slight modification to- 
day. (The description of this method can be read in Chapter HI, under the 
name “'Wolfier-Socin rule.") 

This eliminated the occurrence of inanition. The surgeons would usually 
use a loop of the bowel 16 to 24 inches away from the duodeno-jejunal 
junction, bring it in front of the transverse colon, and suture it to the an- 
terior stomach-wall. However, occasion^y, difficulties were encountered. 
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In some cases, the mesojejummi was very short, and it was either dif- 
ficult or even impossible to bnng the jejunum m front of the transi erse 
colon Cases 5\ere described m which the jejunum compressed the colon 
and produced intestinal obstruction In other cases the suture-hne be- 
tween the stomach and the jejunum was under so great a tension that it 
gave an ay, thus producing a fatal pentomtis 

It was a stroke of gemus when Coarvoisier, in 1883, suggested over- 
coming this difficulty by making one opening m the transverse meso- 
colon and another m the gastrocolic ligament, and by hrmgmg a loop of 
the jejunum behmd the colon into the lesser pentoneal cavity and from 
there again mfo the general peritoneal cavity, and by then suturing the 
loop of the jejunum to the postenor wall of the stomach 

In this manner it became possible to make an anastomosis betw een the 
stomach and a loop of the jejunum irrespective of whether its mesentery 
was long or short Thus, Courvoisier is the onginafor of the postenor 
gastro-enterostomjr 

The operation, however, did not appeal to the surgeons, until Von 
Hacker, in 1885, introduced two essential improv ements in the Coun oisier 
method He made a longitudinal slit m the transverse mesocolon, instead 
of the transverse slit which was used by Courvoisier with a possible injury 
to the important branches of the middle colic artery He showed that it 
was not necessary to cut the gastrocolic ligament, but that the postenor 
wall of the stomach can be pushed down from the lesser mto the greater 
pentoneal cavity, and thus the anastomosis can be accomplished below 
the transverse mesocolon 

This method, namely, the Von Hacker’s variety of posterior gastro- 
enterostomy, was generally accepted by the profession, and it began to 
compete successfully with the older method, anterior gastro enterostomy 

"While this method was frequently used, facts w ere accumulating w hich 
showed that it should be preferred to anterior gastro-enterostomy, so that 
finally it replaced anterior gastro-enterostomy and has now become the 
operation of choice 

These facts will be discussed more fully when another comphcation of 
gastro-enterostomy, namely the regurgitant vomiting (“vucious circle*'), 
13 analyzed 

5 The Vicious Circle This term w ns coined by Mikulicz 

This w as one of the most dreaded comphcations of gastro-enterostomy 
It was not ns frequent a complication as some others However, it took 
more time to learn how to overcome this than manj other comphcations of 
gastro-entorostomj 

The first incidence of a "vicious circle” occurred in the second case of 
gastro-enterostomy performed on a patient operated upon by Billroth 
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According to the rapidity of its clinical manifestations it is differen- 
tiated tlms: 

a. Acute Vicious Circle. It is this type of uncontrollable vomiting 
uhicli, if not relieved surgically, leads to death in a few days. 

b. Chronic Vicious Circle. This term was coined by Finstcrer. To this 
group belong the cases in which tho vicious circle lasts for months. 

c. Late Vicious Circle. This term was coined by Brunzel. It is applied 
to those cases of vicious circle in which the symptoms appear for the first 
time many months or oven years after the gastro-enterostomy was per- 
formed. 

As mentioned above, the term ‘'\acious circle," was coined by Mikulicz. 
He thought that there Avas only one way for its formation, namely, that 
tho food passed through the stomach into the afferent loop, then passed 
backward into the jejunum, duodenum, pylorus, and then into the 
stomach, then again from the stomach into (he afferent loop of the jejunum, 
duodenum, and so on. He also considered another possibility, namely, that 
the food passed from the stomach through the pylonis, duodenum, af- 
ferent loop of the jejunum into the stomach, then again through the 
pylorus, and so forth. 

This explanation is correct for some cases. However, in many cases 
the persistent vomiting occurred even when the pylorus was cut trans- 
versely and both severed ends were closed entirely. This showed that the 
term "vdeious circle," is not correct, and that the name "regurgitant 
vomitus," which is used in English-speaking countries, is more appropriate. 
Evidently, there is not a single cause which produces the regurgitant 
vomitus. Many other causes, according to investigators, arc responsible 
for this condition, namely: 

A. Spur-formation. Some surgeons consider this a.s one of the causes of 
vicious circle. Different technical errors may produce a spur: 

a. A short length of the suture-line between the stomach and the 
Jejunum. Under such circumstances, both ends of the intestine hang 
vertically doA\ n. Thus, a spur may be formed. The size of this spur may be 
increased by traction of the mesentery. In order to remedy the abrupt 
hanging down of the jejunum, Hadra, in 1891, ad\-ised suturing the jeju- 
num to the wall of the stomach on each side of the gastro-jejimal opening 
by a seromuscular suture. 

b. Improper site for the suture. 

If the portion of the jejunal wall lying very close to its mesenteric 
border is utilized for anastomosis with the stomach, then the po.ssibility 
of a spur-formation at the site of the anastomosis is increased. For this 
reason, it is considered best to make the seromuscular suture one-sixth 
of an inch away toAvard the inner side of the antimesenteric border, to 
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make the incision leidiiiR into the bowel on the antimesentenc border, 
and to make the anterior seromuscular suture line one-sixth of an inch 
lateral to the antimesentenc border 

The correction of these faults, however, did not elunmate the occur- 
rence of regurgitant vomiting 

This proves that if spur formation may be the cause of regurgitant 
vomiting m some cases, there are, however, many other causes which 
maj produce it 

B Some believed that placing the stomach and a loop of the jejunum 
m an antipcristaltic direction maj produce regurgitant vomiting, 'iiid for 
this reason advised placing them m the isoperistaltic direction (Wolfler- 
Liicke-Rockwitz method) 

C Recently, it was suggested by Kasper Blond that the cause of vicious 
circle in many cases is a temporary spasm of the stoma This theory has 
many followers 

D However, the majority of surgeons believe that technical errors may 
be the predisposing factor, and that the deciding factor is that the food is 
entering the afferent instead of the efferent loop For this reason mnnj 
ingenuous methods have been devised to prevent the passage of the food 
from the stomach into the afferent loop It must be admitted that probablj 
the greatest help in this direction is afforded by nature itself, namelj by 
the peristaltic movements of the bowel, which produce a suction action 
into the efferent loop and thus, so to speak, mvife the passing of the food 
from the stomach into this loop 

This IS the reason why, in spite of the fact that so many technical errors 
are made, the food usually passes into the efferent loop and cases of re- 
gurgitant vomiting are rare compared to the great number of gastro 
enterostoimcs performed 

Howev er, m order to diminish the possibility of the food passing m the 
wrong direction, many surgeons tried to constrict the afferent loop Thus 
Wolfler, in 1883, placed a circular purse string around the mouth of the 
afferent loop and moderately constricted its lumen 

Von Hacker, in 1892, narrowed the mouth of the afferent loop in a 
manner similar to that of Wolfler with the difference only that instead of 
making a purce-stnng, as Wolfler did, ho introduced a few interrupted 
sutures, thus producing folds of mucosa which projected into the lumen of 
the afferent loop thereby diminishing it 

T Kocher, in 1894, suggested the followingmethod A loop of jejunum 
was placed transversely on the lowermost portion of the stomach In this 
manner the afferent loop of the jejunum lay behind the efferent loop A 
seromuscular suture was made between the stomacli and the ofToront loop 
of the jejunum Then an incision was made through the entire thickness of 
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the stomach-wall and of the wall of the efferent loop of the jejunum [on 
the jejunum the length of the incision was about half of the circumference 
of the bowcll and the Ups wore sutured together. Thus, an anastomosis 
was made between the stomach and the efferent loop of the jejunum. 

The objection to all these metliods of constricting the afferent loop is 
that if the narrowing is not considerable, the food can still pass into the 
lumen of the afferent loop. If the lumen is markedly constricted, it prevents 
a free flow of the bile and pancreatic juice from the afferent into the efferent 
loop. 

A. decisive step forward in the prevention of the development of re- 
gurgitant vomiting was the method of Doyen: 

An opening was made in the gastrocolic ligament, and the great 
omentum w.as carried through this into the bursa omentalis. The trans- 
verse colon was then sutured to the anterior wall of the stomach im- 
mediately above the greater curvature. Then, one of the proximal jejunal 
loops was sutured to the anterior wall of the stomach by a seromuscular 
sutvire for a length of 10 to 12 cm. in an oblique direction, so that the 
proximal portion of the loop was placed higher than the distal portion. 
Then, an anastomosis was made between the stomach and the sutured 
loop of the jejunum for a length of four cm. The openings in tho stomach 
and in the jejunum were placed in the center of the sutured seromuscular 
line. In this manner, the afferent loop lay higher than the efferent loop. 

In order to diminish still further the possibility of food passing into 
the proximal loop of the jejunum, the latter was constricted by inserting 
a few Lembcrt sutures, so that longitudinal mucous folds were formed, 
which diminished the lumen of the afferent loop of the jejunum, 

Thus, Doyen initiated the idea of making an ascending and a descend- 
ing loop rather than a right and a left loop, an idea, which was further 
developed later by Czerny and his school (Petersen), and which ultimately 
made regurgitant vomiting a rare occurrence, 

Lauenstein, in 1891, proposed supplementing anterior gastro-enter- 
ostomy by an entero-anastomosis between the afferent loop of the jejunum 
and any other jejunal loop situated distal to the gastro-jejunal stoma. 

This supplementary entero-anastomosis prevents the occurrence of 
regurgitant vomitus, since in case the food passed into the afferent instead 
of the efferent loop it meets in its further advancement the stoma between 
these two loops. Then it changes its direction, and instead of passing 
further in the afferent loop against the peristaltic waves, passes into the 
efferent loop where its passage is facilitated by the isoperistaltic move- 
ments of this loop. 

Jaboulay, in 1892, suggested supplementing gastro-enterostomy by a 
duodeno-jejunostomy, making a lateral intestinal anastomosis between the 



EVOLUTION OF DIFFERENT METHODS 359 

duodenum and the efferent loop of the jejunum a few inches av. ay from 
the gastro-jejunal stoma 

The idea is the same as that of Lauenstein Its advantage over the 
method of Lauenstem is that m the latter method of cntero anastomosis, 
the loop of the bou el used for this purpose could be at a considerable dis- 
tance from the gastro-;ejunal stoma, and thus an intestinal exclusion of a 
loop of a bowel of a considerable length might be produced 

Braun, in 1893, suggested making the entero anastomosis between the 
tw o jejunal loops at a distance of about four inches an ay from the gastro- 
jejunal stoma (Fig 209) 

The suggestion of Lauenstein passed nearly unnoticed How e'v er, the 
method of Jaboulay and that of Braun attracted the attention of the 
profession and surgeons began to use them, at first, merelj as a supple- 
mentary operation only for such cases m which after completion of the 
gastro enterstomy symptoms of vicious circle appeared Later, instead 
of doing Braun’s entero-anastomosis as a re operation, it became a routine 
procedure to make the entero-anastomosis a regular step in every case of 
anterior gastro-enterostomy (Wolfler-Braun method) 

This supplementary step, namely Braun's entero-anastomosis is the 
most frequently employed method in cases m which anterior gastro-enter- 
ostomy IS performed However, several other methods have been proposed 
in order to avoid the occurrence of the regurgitant vomitus 

Thus, Wolfier suggested cutting a loop of the jejunum transversely 
and implanting the distal end of the severed loop into the anterior wall of 
the stomach and the open end of the proximal loop into the lateral side of 
the distal loop 

This suggestion was carried out by Roux and is known as “Roux’s Y 
gastroenterostomy” Another name for this method is “The second 
method of Wolfler ” 

Chaput utilized this idea m the following manner A loop of the jejunum 
was cut transversely and both ends were closed blindly Then, a lateral 
anastomosis was made between the stomach and the distal loop, and 
another lateral anastomosis between the proximal and the distal loops of 
the jejunum 

Witzel suggested his method An anterior gastro enterostomj w as per- 
formed and this was supplemented by a Witzel of gastrostomy A 
rubber tube w as passed then through the gastrostomy channel into the 
lumen of the stomach and then farther on through the stoma into the 
efferent loop The patient was fed through the rubber tube, which assured 
the passage of the food into the efferent loop After a few daj s the rubber 
tube was removed This method is called “gastro-enterostomy with a 
gastrostomy” (“gastro-cnterostomia cum gastrostomia”) 
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Sonncnbiirg suggested, in 1894, the following method: 

An incision was made along the free border of the jejunum for a 
distance of two and one-half to three inches. Hemorrhage from the lips of 
this incision was checked by buttonhole-sutures which penetrated the 
entire thickness of the jejunal wall. 

Another incision was made on the stomach the length of which was 
slightly less than that on the jejunum, and the lips of this incision ere aho 
sutured by buttonhole sutures: The ends of the thread were left long in 
at least three places. Then another incision was made about two cm. distal 
from the first incision on the jejunum, the length of which was about one- 
half of an inch. The ends of the thread left long on the stomach were in- 
troduced into the lumen of the jejunum through the large jejunal opening 
and then brought outside through the smaller jejunal opening. The 
threads were drawn tight, so that the stomach around its opening was 
wedged into the lumen of the efferent loop of the jejunum. A seromuscular 
suture was made between the stomach and the jejunal wall surrounding 
the larger jejuual-opcning. The ends of tliread from the stomach 
protruding through the smaller jejuna! opening were cut short, and this 
opening was closed in the usual manner. 

Thus, the stomach wa.s wedged into the efferent loop of the jejunum, 
thereby making impossible the escape of food into the pro.vimal jejunal 
loop. 

In 1900, Walter Petersen, assistant in the surgical clinic of Prof. 
Czerny, at Heidelberg, gave lus explanation of the causes of regurgitant 
vomiting. This was, in fact, the expre-ssion of thought of his master, 
Czerny, in Germany, and of Doyen, in France. He showed that regurgitant 
vomiting occurred just as frequentlj- in the operation of posterior as of an- 
terior gastro-enterostomy. Regurgitant vomiting was a rare occurrence 
only in those clinics in which the usual operation was a posterior gastro- 
enterostomy with a very short loop. Since usually the duodono-jejunal 
junction lies at a higher level than the most dependent portion of the 
stomach, and since the stoma of the gastro-enterostomy is usually situated 
on the most dependent part of the stomach, the afferent loop always has an 
ascending direction and the efferent loop a descending direction from the 
stoma. Food will pass according to the law of gra^ty into the efferent loop. 

In the case of an anterior gastro-enterostomy, the afferent loop should 
always be a long one, otherwise, it will compress the colon and produce 
an intestinal obstruction. If a long loop is taken, then there will be no 
ascending or descending loop, but a right and a left loop. The food will 
have a tendency to pass into the efferent loop, but if any, even the slightest, 
obstruction of the efferent loop occurs, the food wll pass through the 
stoma into the afferent loop which may become distended and compress 
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the efferent loop, and thus produce symptoms of regurgitant vomiting. 

This makes it clear that since a short loop is an essential condition for 
the elimination of a vicious circle, and since a short loop can be i:sed only 
in the case of a posterior gastro-enlerostomy, the posterior gastro-enteros- 
tomy should be the operation of choice. 

To recapitulate: 

To obviate the occurrence of the regurgitant vomiting it is necessary 
to fulfil the following requirements: 

a. The posterior gastro-enterostomy should be the operation of choice. 

b. The atoma should be placed as low as possible, so that it will lie 
lower than the duodeno-jejunal junction. 

c. The loop should bo taken as close as possible to the duodeno-jejunal 
junction without undue tension. Then, the afferent loop will be the ascend- 
ing and the efferent the descending loop. 

d. All other technical errors, such as spur-formation should be elimi- 
nated. 

As an indirect, but quite n convincing, proof of the correctness of the 
belief of the importance of having a short loop is the fact that since sur- 
geons began to use this *'short or no loop method,’* the occurrence of 
viciouS'^etrcle has become very rare. 

Although the introduction of a very short loop eliminated nearly 
entirely the occurrence of the reguniitant vomiting, this does not prove 
that the vomiting is due to the formation of an ascending ajid a descending 
loop. Wo bclicw that by the usual method of performing a posterior gastro- 
enterostomy with a short loop, it Is impossible to make an ascending 
and a descending loop. Eridently something else occurs which actually 
eliminates the possibility of the regurgitant vomiting. 

However, there are ca.ses in which it is impossible to perform a pos- 
terior gastro-enterostomy. These occasions are: 

a. A very short transverse mesocolon. 

"b. A very vascular transverse mesocolon so tliat it is impossible to 
find an avascular area of sufficient size. 

c. A very thickened transverse mesocolon, so that it is difficult to see 
the exact arrangement and distribution of the blood-vessels. 

d. Adhesions between the posterior wall of the stomach and the pos- 
terior abdominal wall, so that it is difficult to deliver the posterior g.astric 
w.all into the greater peritoneal cavity. 

e. Pcathological changes of the posterior stomach-wall which makes it 
un-suitable for a gastro-intestinal anastomosis. 

Under such conditions, it is necessary to perform an anterior gastro- 
enterostomy, which means (hat a long loop of jejunum should be taken, 
and hence there is a possibility of the development of tho symptoms of 
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regurgitnnt vomiting. In order to exclude this possibility several methods 
were proposed, the details of which have been described above and the 
best of which is the Wolfler-Braun method. 

Thus, we may recapitulate: 

Of all the methods of gastro-enterostomy, posterior gastro-enteros- 
tomy by a short or no-loop method is the operation of choice. 

If this cannot be done, then an anterior gastro-enterostomy with 
entero-anastomosis (Wolfler-Braun method) should be performed. 

6. Post-operative gastro-jejunal ulcer. — This complication occurs from 
time to time. The first case was reported, in 1897, by Berg. Denk, in 1920, 
collected from the literature to that date, 309 cases. This complication is 
usually observed in the first six months after the gastro-enterostomy 
was performed. Some estimate this incidence as low as two per cent and 
others as high as thirty per cent. On the average, the occurrence is about 
four per cent. 

In some cases this complication is the result of faulty technic, being 
due to careless suturing of the mucosa, so that the acid gastric contents 
pour onto the muscularis, thus producing ulcers. 

However, in many instances this complication is due to the unsatisfac- 
tory selection of cases. In persons living the "high tension" life, and in 
neurotics whose medical treatment did not relieve thorn, this complication 
is more frequently met with than in the asthenic, phlegmatic type of 
patients. 

In the la.st few years, Kasper Blond suggested a theory the essence of 
which is that in the neurotic or the "sthenic" type of people very fre- 
quently a spasm of the stomach involving the gastro-jejunal stoma occurs 
after a gastro-enterostomy has been performed, thus compressing either 
the gastric lip or the jejunal lip of the stoma. This produces a temporary 
ischemia of the lips and they become then easy victims of the digestive 
action of the gastric juice with an ensuing gastro-jejunal peptic ulcer. 

Many investigators believe in the correctness of this theoiy, and they 
advise the prescribing of tincture of belladonna for this type of patient 
for a short time after the ga.stro-enterostomy has been performed. 

7. Internal strangulation of the bowel. — ^This was one of the earliest 
complications following the performance of posterior gastro-jejunostomy. 

Von Hacker suggested, as early as 1885, the elimination of this com- 
plication by suturing the stomach to the edge of the opening in the trans- 
verse mesocolon before performing the gastro-jejunostomy. 

This original mancuvre of Von Hacker was later changed by many 
surgeons who performed the gastro-enterostomy first and then sutured the 
edges of the opening in the transverse mesocolon to the wall of the stomach. 

Lewis L. McArthur modified this method by suturing first the posterior 
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w all of the stomach to the lower edge of the opening in the transverse 
mesocolon, then performing the posterior gastro-euterostomy, and then 
suturing the anterior edge of the opening in tlie mesocolon to the posterior 
wall of the stomach We consider this procedure the best 

Some surgeons ad\ ocated sutunng the edges of the mesocolon to the 
jejunum In this manner the gastro jejunal suture line vas throun into 
the les'er peritoneal ca\it 3 Others sutured the posterior wall of the 
stomach to the lips of the mesocolon at a distance of one fourth of an inch 
aw ay from the edges of the mesocolon, and then sutured these edges to the 
jejunum, thus peritonizing the gastro jejunal suture line 

The last two methods are unsafe, since cases have been recorded in 
which adhesions have been formed and extended from the edges of the 
transverse mesocolon, compressing the soft wall of the jejunum and 
producing an intestinal obstruction The same adhesions, if they should 
compress the strong stomach wall, would not be able to produce an ob 
struction 

8 Retrograde mtussuscephon of the small bowel through the stoma 
into the stomach, or progressive intussusception of the stomach into the 
jejunum through the stoma 

The first case of retrograde mtussusception was published by Steber, 
in 1917 Since that time up to date more than thirty such cases have been 
reported There is no doubt that many cases that were diagnosed ns an 
acute form of vicious circle actually were cases of invagination which 
occurred a few days after the operation was performed Many cases of 
“chronic vicious circle” were actually ca*=es ol invagination which would 
from time to time spontaneously reduce then reappear, etc This group 
of symptoms occurs after cither anterior or posterior gastro enterostomy 
has been performed It has occurred as early as the sixth post-operafne 
day and as late as 1534 years after the operation The average time for the 
appearance of this condition is se\ en y cars 

The symptoms of this condition are those of a high intestinal obstnic 
tion A bloodj vomiting together with symptoms of a high intestinal ob- 
struction, and a history of a pre\ lously performed gastro enterostomy, 
make the diagnosis highly probable 

The etiological factors producing this condition arc not clear In the 
last few 3 ears many believe in the correctness of the theor> suggested by 
Kasper Elond, namely, that this condition, as also the origin of the gastro- 
jejunal peptic ulcer, is due to temporary spasm of the jejunum 

The operative treatment of this condition is described in the last part 
of this chapter 

All cases of invagination through the gastro jejunal stoma can be sub 
divided into two classes 


361 THE SURGICAL TECHNIC OF ABDOMINAL OPERATIONS 

a. Ascending invagination. 

b. Descending invagination. 

a. The ascending invagination h the variety in which the jejunum 
enters into the lumen of the stomach; the majority of cases described are 
of this variety. The variations of this type which have been observed are: 

1. Invagination of the afferent loop. 

2. Invagination of the efferent loop. 

3. Inv’agination of both afferent and efferent loops, 

b. Descending invagination is the variety in which the stomach is 
invaginated into one of the jejunal loops. There are also varieties of this 
form: 

1. Invagination of the stomach into the afferent loop. 

2. Invagination of the stomach into the efferent loop. 

9. The gastro-jejuno-colic fistula. — The first who observed and oper- 
ated for a gastro-jejuno-colic fistula was Kaufmann. Brock, in 1924, was 
able to report 21G cases of gastro-colic fi.stula, 91 of which ncre of a post- 
operative origin. The diagnosis of this condition is easily established both 
clinically and roentgenologically. The treatment of this condition is purely 
surgical. 

The operative management may be: 

a. Conservative. This consists in the disengagement of the stoma and 
closure of the stomach, the wall of the colon and of the jejunal-wall (if 
the jejunum is involved). 

b. Radical. This consists in resection of the fistula, including a part of 
the stomach-wall, and a portion of the colon and of the afferent and efferent 
loops of the jejunum (if the jejunum was involved). 

10. Gastro-enterostomy disease. Many surgeons, particularly of Con- 
tinental Europe, have described a condition following gastro-enterostomy 
which is characterized by a variety of symptoms, of which on .0 or another 
may be predominant in the individual patient. These symptoms consist 
of pain in the epigastric region, regui^itant vomiting (mostly of bilous 
contents), and belching. 

There is no doubt that several other pathological conditions have ap- 
peared as sequel® of ga-stro-enterostomy, such as peptic gastro- 
jejunal ulcer, regurgitant vomiting, retrograde invagination of the jejunum 
through the stoma into the stomach, spasm of the stoma (which includes 
the stomach-wall and the loops of the jejunum, either the afferent or the 
efferent or both of them), have been confused with gastro-enterostomy 
disease. Nevertheless, if all cases due to the above mentioned causes be 
excluded, there still are left a number of cases which exhibit the above 
enumerated symptoms and in which on re-operation no changes arc found 
in the stoma. 
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The«!e eases are cured by a mere degastro-enterostomy. Thej usually 
occur in patients upon i\hom gastro enterostomy should not have been 
performed at all (such as cases of functional disorders of the stomach, or 
cases in which the surgeon expected to find a gastric or a duodenal ulcer, 
and not finding this, made a “prophylactic gastro-enterostomy ”) The 
presence of gastro-onterostomy disease m the greatest majority of cases 
IS not a sign of poor surgical technic but of an improper indication for a 
gastro-enterostomy 

However, some investigators (Pribram) believe that even if the indica- 
tions for gastro-enterostomy were conect and the ulcers healed, the patient 
may develop “gastro enterostomy disease” if the pylorus remains patent 
In this fact they see the reason why a gastro enterostomy should not be 
employed for the treatment of gastric or duodenal ulcer, in'jtead of which 
they advocate the performing of a partial gastrectomy 

SITE OF THE STORfA 

In the early days of gastro enteroatomy there were numerous discus- 
sions as to where the stoma should be placed, whether on the body or 
on the antrum of the stomach 

Investigations carried out by Georg Kelhng, m 1900, and which were 
confirmed later by several other investigators, showed that if the stoma 
IS placed on the body of the stomach, the flow of the contents through the 
stoma IS continuous, whereas, if it is placed in the antrum, the flow is 
intermittent 

Since the chief indication for the performance of a gastro enterostomy 
IS to secure a good drainage of the gastric contents, it is evident, that it 
IS better to phee the stoma at a point where the drainage will be continu- 
ous and where the stomach will make no great eilort to evacuate the food 
For this reason the stoma should be placed on the body of the stomach 
As a rule, it should be placed on the healthy portion of the wall of the 
stomach and always proximal to the site of the ulcer 

now TAR FROM THE CURVATURES SHOULD THE STOMA BE PLACED? 

There were numerous discussions as to whether the stoma should bo 
placed closer to the lesser or to the greater curvature The majority of 
surgeons agree that it should be placed as claso to the greater curvature 
as is possible, since it then affords the best drainage with but little effort 

This gives the stomach more rest than if the stoma is placed higher 
up, and rest of the stomach will accelerate the hcalmg of the ulcers. 

On the bowel, the opemng should be made on the anti mesenteric 
border (This suggestion was first made by Hahn ) 

However, some surgeons believe that the opening of the bowel should 
be placed somewhat closer to the me^enlenc border 
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WHAT SHOULD BE THE LENGTH OP THE INCISION 
ON THE STOMACH AND ON THE JEJUNUM? 

There have been difTerent opinions as to this. Some consider that it 
should be as long as four incho and some ns short ns one and a half inches. 
In order to facilitate the passage of the contents of the stomach into the 
bowel, the size of the exit from tlm stomach should be equal to the size of 
the entrance into the bowel. The size of the entrance into the bowel is 
represented by the size of the diameter of an upper jejunal loop, namely 
it is about one and a half inches. Ilow'ever, the opening of the stomach 
should be larger than one and a half inches, since the mouth of the afferent 
loop is also connected with the opening in the stomach. On deciding on 
the size of the incision on tlie stomach it should also be considered that 
the newly formed stoma has a tendency to contract. For these reasons, it 
seems advisable to make the length of the stoma between two and a half 
and three inches, 

now SHOULD THE STOMACH AND JEJUNUM BE PLACED— IN THE 
ISOPERISTALTIC OR IN THE ANTIPERISTALTIO DIRECTION? 

This is quite a debatable subject even today. Some surgeons consider 
that the stomach and the loop of the jejunum should be placed in an iso- 
peristaltic direction. Others consider that they should be placed in an 
nntiperistaltic direction. Many consider it immaterial in which way they 
are placed. Wblfier, in his first oper.ation, placed them in an antiperistaltic 
direction, and later on, due to frequent occurrences of the vicious circle, 
he suggested placing them in an isoperistaltic direction, and this method 
is known, as already mentioned, as the Wblfler-Liicke-Rockwitz method. 

It seems to us that in the case of an anterior gastro-enterostomy it 
is immaterial whether the stomach and the jejunum are placed in an iso- 
peristaltic or in an antiperistaltic direction for the following reasons: 

The w'orks of Ilalsted, Mall and many other investigators on reverse 
peristalsis showed conclusively that the peristaltic waves do not depend 
on the continuity of the segments of the bow’els, but that they do depend 
on the intrinsic nervous apparatus located in the wall of the bowel itself. 

Therefore, no matter how the jejunum may be placed in rehation to 
the stomach, the movement of the food going into the efferent loop will 
always be facilitated by peristaltic movements, and in the afferent loop will 
always be hindered bj’ antiperistaltic waves. The main thing is to place the 
jejunum in relation to the stomach in such a manner as to secure the pas- 
sage of the food from the stomach into the efferent loop and not into the 
afferent loop. 

How to accomplish this has already been discussed and will again be 
presented under the "Technic of anterior gastro-enterostomy” and of the 
"Technic of posterior gastro-enterostomy.” 
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Ho\\ ever, in performing antenor gastro-cnterostomy Tve believe that it 
IS best to place the stomach and jejimal loop in the isoperistaltic direction 
(Wolfler-Liicke-Rockwitz method) not because the placing of the bo\\el 
mil influence in one or another way the possibility of regurgitant vomiting, 
but because it eliminates an unnecessary twist of the jejunal loop 

In performing a posterior gastro-enterostomy, the distal end of the 
loop of the jejunum is attached to a point of the stomach on the greater 
curvature, and the proximal end of the loop is attached on thepostenor 
w all of the stomach closer to the lesser curvature The exact course of the 
jejunal loop differs somewhat depending on which method is emplojed 
How ev er, w e w ish to state that m the most commonly used methods, such 
as Mayo’s or Moynihan’s, the loop does not he either m the iso- or m the 
antiperistaltic direction m relation to the stomach 

WHICH INSTRUMENTS SHOULD BE USED FOR DIVIDING THE TISSUES 
A KNIFE SCISSORS OR THE TnEKMOCAUTERV? 

As long ago as 1900, Georg Kellmg proved experimentally that the 
incisions made by a knife afford the fastest healing, next were those made 
by scissors, and that the slowest healing follows incisions made by the 
thcrmocautcrj Since that time these results ha\c been corroborated by 
many other investigators 

WHAT SUTURE MATERIAL SHOULD BE USED TOR 
GASTRO ENTEROSTOMY? 

There are no unanimous views on this subject Some surgeons use a 
soluble material only, such as plain or chromic catgut, for all the layers of 
the stomach and bowel Others use only insoluble materia), such as silk or 
the Pagenstecher celloidin linen thread In our work, we use the Pagen- 
stecher Imen for suturmg the serous or seromuscular layers, and plain or 
chromic catgut for suturing the mucosa or the entire thickness of the 
stomach or mtestmal wall. 

IN HOW MANY LAVERS SHOULD THE STOMACH 
BE SUTURED TO THE BOWEL? 

The oldest method consisted in sewmg the hps of the stomach opening 
and that of the jejunum by an over-aod over suture which was not rein- 
forced bj any other lajer of sutures However, ver^ soon this method was 
replaced by sutunng in two tiers, the first, an over and over and the 
second, a seromuscular suture 

This method has stood the test of time end should be considered as a 
good method of sutunng 

However, in recent years some eiqjenmentators have shown that the 
firmest umon chieffy depends on a stnet approximation of similar layers 
(serosa to serosa, musculans to musculans, and mucosa to mucosa) 
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For this reason we believe it is better in cases of gastro-enterostomy 
to use three layers in preference to two layers, since in all cases in which 
suturing of the stomach is involved exact approximation of the mucosa is 
of paramount importance. 

'We will describe in detail the technic of posterior gastro-enterostomy 
with a short or "no-Ioop" (Von Haefcer-Petersen-Mayo method) and of 
anterior gastro-enterostomy with an entcro-anastomosis (Wfilfler-Braun 
method). 

The other metliods will not be described in detail. Those who are 
familiar vith these two methods will have no difficulty in acquiring the 
technic of the other methods. 

I. POSTERIOR GASTRO-ENTEROSTOMY (VON IIACKER-PETERSEN-MAYO 
METHOD) 

Step 1. The abdomen is opened by: 

a. A paramedian left rectus incision, or 

b. A transverse left transrcclus incision. 

Step 2, The transverse colon with the omentum arc grasped with the 
loft hand and drawn upward. This brings the transverse colon outside of 
the abdominal caWty and places the transverse mesocolon on the stretch. 
The first loop of the jejunum in then located in the manner described in 
Chapter III under the “■\V5lfler-Socin method" (Fig. 199). A segment of 
the jejunum, the length of which is four inches and which starts three or 
four inches away from the duodeno-jejunal junction, is grasped (Fig. 200). 
The contents of this segment are "milked out” and the loop is compressed 
axially by an intcuinal clamp, tight enough to prevent the escape of in- 
testinal contents w'lcn the bowel is opened, but not tight enough to shut 
off the blood-supply to that part of the bowel which forms the fold (Fig. 
201). The clamp is placed so that the blades are directed to the left 
shoulder and the handles to the right hip-joint. 

Step 3. An opening is made in the transverse mesocolon, the direction 
of which is perpendicular to the long axis of the transverse colon. This 
incision is made to the left of (he main stem of the midcife coiic artery in 
the space which is rather poor in blood-supply and which is surrounded by 
the left branch of the middle colic artery and by the ascending branch of 
the left colic artery ("arteria magna Riolani”) (Fig. 201). This "avascular 
area” is most suitable for the incision in the mesocolon. The incision is 
made in the following marmer: A portion of the mesocolon in the “avas- 
cular area” is grasped by an Allis forceps, and half an inch away from the 
first forceps another Allis forceps grasps the transverse mesocolon, whicli 
is cut between the two forceps by scissors. The incision is continued up- 
ward by the scissors and downward by the knife. [Care should be taken 
not to cut the "arteria magna Riolani” when cutting the mesocolon up- 
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ward and not to reach the base of the transverse mesocolon when cutting 
downward, in order to avoid injuring the branches of the superior mesen- 
teric artery.] 

Step 4. The tip of the little finger of the surgeon’s left hand is placed 
on the anterior wall of the stomach on a vertical line drawn downward 



Fio. 199. Posterior Kastro-enlerostomy. Location of the first jejunal loop bj’ the 
Wnlflet'Socin method. 


from the riglii side of the cardia to the greater curvature at a distance of 
about one and one-half inches abow this curvature. The tips of the rest 
of the bent fingers of the surgeon’s left hand are placed on the anterior 
wall of the stomach in such a manner that the index-finger will re.st on the 
greater curvature and vlll be approximately two and a half inches to the 
left from the vertical line extending from the right side of the cardia 
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downward (Fig. 202). With the bent fingers of the left hand the stomach 
is pushed downward through the opening in the transverse mesocolon. In 
this manner the posterior wall of the fitomach is protruded into the general 
peritoneal ca\’ity, and is grasped by two Allis forceps at two points, one 
corresponding to the point on the posterior wall which is pushed by the 



Fro. 200. Posterior gastro-enterostomy. A loop of jejunum 13 grasped at a distance of four 
inches from the duoilcno-jcjunal junction. 


index-finger, and the other by the little finger of the surgeon's left hand. 
Thus, two Allis forceps grasp the ends of the contemplated line of incision 
(Fig. 202). The posterior half of the edge of the opening in the transverse 
mesocolon is sutured to tlte stomach by interrupted or continuous sutures, 
which penetrate the seromuscular layer only. In case of interrupted 
sutures, each stitch should be at a distance of half an inch from the next 
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one. Approximately six or seven sutures o'ill be inserted (Fig. 203). [It is 
more convenient to do this suturing of the posterior part of the mesocolon 
to the stomach at this stage of the operation than after the gastro-enteros- 
tomy is completed. This was first suggested by L. L. JIcArthiir.] A stom- 
ach-clnmp is now placed on the Stomach-fold in such a manner that the 



Fio. 201. Posterior gastro-enteiostoiny. A loop ot tho jejuuum is cltoiped axialJy, a slit is 
made in tbc transverse mesocolon 

tips of the blades will be directed toward the right hip-joint and the 
handles toward the loft shoulder-joint (Fig. 204). Then the clamp holding 
the jejunal fold is turned in such a manner that the handles are directed 
toward the left shoulder-joint and the blades toward the right hip-joint. 
Thus, the stomach and the jejunal clamps are laid side-b 3 '-side.Tiie handles 
of both clamps are directed now to the left shoulder-joint and the tips of 
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the blades to the right hip-joint (Big. 204). [As may be seen, the handles 
will lie on the assistant’s side and the blades on the surgeon’s side. This is 
an important technical point, since the assistant holds the clamps and it 
is more convenient for him to hold its handles on his side than to lean over 
the body of the patient and hold it on the surgeon’s side.] Another point 
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peristaltic. We believe, however, that it is neither anti- nor iso-peristaltic, 
since the incision on the stomach is made perpendicularly to the direction 
of its peristaltic waves. 

Step 5. The adjoining blades are attached to each other by an artery- 
clamp, grasping the rubber tubing which covers the blades Laparotomy 



Fia 203 Posterior gastro-entercwtomy Suturing the posterior wall of the stomach to the 
posterior lip of the transvorso mesocoloa 


sponges are laid around the clamps so as to “wall off” the operative field 
from the rest of the peritoneal cavity. In this manner the instruments are 
covered with laparotomy sponges and only two folds, that of the stomach 
and of the jejunum, are left exposed. [In our work we use the Lane clamp, 
which js shown on the pictures] 

Step 6. A continuous sero-serous suture with a straight needle is 
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made between the folds of the stomach and the jejunum (Dupuytren or 
Cushing type). It starts from the i^^tant’s and runs to the surgeon’s 
side (Fig. 205, upper half). The short end of the thread is clarapcd by a 
straight artery-forceps of the Kochcr type and is placed under a towel 
fno instruments should be left uncovered]. If the Dupuytren type of suture 



Pia. 204. Posterior gastro-enterostomy. The folds of the stomach and of the iejutium are laid 
side by side. The tips of the blades are directed to tlic right hip^joint. 


is selected, the direction of the needle should always be from the surgeon’s 
right to his loft hand. Each third stitch is locked, or, still better, a back- 
stitch is made after each three ordinary stitches. As soon as the sero- 
serous suture-line is completed for the length of about three inches, the 
last stitch is then locked, or a last back-stitch is made, and the straight 
needle is then inserted into a piece of ^uze (so that it will not be lost) 
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and IS placed with the gauze under a toviel on the surgeon’s side By adopt- 
ing this technic, no instruments, needles or threads are left exposed 
Everything except the two folds of the viscera are covered with towels 
It IS also worthy of note, that the beginning of the sero-serous suture is 
clamped with a straight forceps and the end of it is threaded on a straight 
needle 




Fio 205 Posterior gastroenterostomy Upper k<df — Sero-scrous suture is inserted a sero- 
musctilar me smn la made Lov er ^uturine the soromusciilar 1 ps to each other 


Step 7 The seromuscular layers of the jejunum and stomach are nov 
mcised On the jejunum the incision should be at a distance of about 
one eighth of an inch and on the stomach, of about one fourth of an inch 
from the suture line (Fig 205 upper half) [The reason for making the 
seromuscular incision on the stomach farther from the suture line than 
on the jejunum is that the seromuscular lajer of the stomach contracts 
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much more than docs that of the jejunum.] The incision is made on the 
jejunum with the right hand and on the stomach with the left hand. In this 
way the surgeon does not have to change the position of his body. All the 
blood-vessels running in the mucosa are ligated at symmetrical points 
(Fig. 205, upper half). Thus, the occurrence of a post-operative hemor- 



Eia 206. Posterior ga8trc>-«nterostoroy. Upper A«r/—ThBlumen of the jejunum is opened; 
the scissors are in position to cut the mucosa of the stomach. Zower half — Suturing the mucosa 
of the posterior lips to each other. 


rhage is greatly minimized (Haberer). Another continuous row of sutures 
which unites the seromuscular lips is now begun. It is made with a curved 
needle and starts also from the assistant's side and runs toward the sur- 
geon’s side (Fig. 205, lower half). The short end of this thread is clamped 
by a curved artery-forceps and is laid under the towel on the assistant’s 
side. Wlien the seromuscular suture-line reaches the surgeon’s^ide, the 
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last stitch is locked (and, of course, each third stitch should be locked ^hile 
making this seromuscular suture-line or, still better, a back-stitch should 
be made after each three ordinary stitches). The needle is then inserted on 
a piece of gauze and is laid under a towel on the surgeon’s aide (Fig. 206, 
upper half). Thus, we will have so lar, the straight artery-forceps lying on 




Fia 207. Posterior gastroenterostomy. Upfer keif — The mucosa is sutured, suturing of the 
muscular lips begun. Lower Jlaf/— Suturing of the ecrosa 


the assistant’s side attached to the thread which made the sero-serous 
suture, and the curved artery-forceps, lying on the assistant’s side, at- 
tached to the thread which made the seromuscular-seromuscular suture. 

Step 8. The mucosa on the jejunum is opened by a knife, held in the 
right hand, slightly lateral to the line of the pre^dousb* made seromuscular 
incision, because the mucous lip should be slightly under than the sero- 
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muscular lip. On the stomach, His not advisable to cut with the knife, since 
the mucosa is very tougli and if the knife is not sharp as a razor (and that 
is usually the case) it slides between the seromuscular and the mucous 
layer and does not cut through the mucosa. The mucosa of the stomach 
is opened in the following manner; It is grasped by an Allis forceps and 



Fia. 208. Posterior gastro-enlerostomy, Sutunng tte edge of the transverse 
mesocolon to the etomach*iraIl. 

drawn up so that a cone is formed whitdi is snipped with scissors (Fig. 20G, 
upper half). The lumen of the stomach is thus opened. The mucosa is then 
cut by scissors, and care should be taken to make the mucous lip wider 
than the previously made seromuscular lip. The reason for this is that the 
mucosa has a great tendency to contract, and if cut on the same plane as 
the sero-muscular layer, it will contract to such an extent that it will 
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retract beyond the seromuscular hp, and m suturing the mucosa of the 
stomach to the mucosa of the jejunum the line of suture uull be under a 
great tension The length of the incision m, the mucosa should be slightly 
shorter than that of the seromuscular incision The suturing of the mucosa 
starts from the assistants side (Fig 206, loner half) The thread is 
clamped by a mosquito artery forceps, which is placed under the towel 
Then an o\er and o\er mucosa mucosa suture is made, taking each bite 
one-eighth of an inch from the other Each third stitch is locked or a back 
stitch IS made after each three ordinar> stitches "When the suture hne is 
completed in its entire circumference the thread on the needle is tied to 
the beginning of the same thread which was clamped by the mosquito- 
forceps on the assistants side and the ends are cut short The curved 
needle on the surgeon’s side is then grasped and suturing of the anterior 
seromuscular hp is continued until it is entirelj sutured anteriorly (Fig 
207, upper half) Then it is tied to the short end of the thread winch was 
clamped with a curved clamp on the assistant s side and the ends are cut 
short The straight needle on the surgeon s side is then taken and the 
serosa serosa suture of the anterior hp is continued until the assistant's 
side IS reached (Tig 207, lower half) The threaded needle is then tied to 
the short end of the assistant’s side and the ends are cut short [The clamps 
are removed from the bowel and the stomach fold either after completion 
of the mucosa mucosa suturing or after the serosa is sutured to the serosa J 

Step 9 The edges of the anterior half of the transverse mesocolon arc 
sutured to the stomach bj a continuous suture or by several interrupted 
sutures which penetrate the seromuscular layer of the stomach only (Fig 
208) If interrupted sutures are used they he at a distance of half an inch 
from each other and at about one fourth of an inch away from the suture 
line Six to seven such sutures are usually required on the anterior half of 
the transverse mesocolon 

When the stomach drops back after completion of the operation the 
snastomosed loop of the jejunum wdl acquire rte ongmal positron thit is, 
the position which it held before the gastro enterostomj was performed 

II ANTERIOR GASTRO ENTEROSTOMY WITH ENTERO ANASTOMOSIS 
(W OLFLER BRAUN METHOD) (FIG 209) 

Step 1 The abdomen is opened in the same manner as Step 1 of 
“Posterior Gastro enterostomy " 

Step 2 The first loop of the jejunum is located according to the 
Wolfler Socin method, and is grasped at u distance of 10 to 24 inches awaj 
from the duodeno jejunal junction Its contents are “milked out,” and a 
fold four inches long is clamped axiallj by an intcstional clamp, strong 
enough to prevent the escape of the mtestmal contents when the bowel is 
opened, but not enough to shut off the blood supply to that part of the 
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bowel which constitutes the fold. The clamp is applied in such a manner 
that the handles^lie to the left of thej>&tient, that Us on the assistant’s 
side. 

Step 3. A fold of the anterior wall of the stomach, the length of which 
is four inches, is grasped by a stomach-clamp very close to and parallel 



Fio. 209. Anterior gastroenterostomy Witb entero-anastoraosis. 
Wolfler-Braun method. 


with its greater curvature. This fold should be on the body of the stomach, 
not on the antrum. This clamp also is placed in such a manner that the 
handles lie to the left of the patient, that is on the assistant’s side. 

Step 4. Both clamps are laid side-by-side in such a manner that the 
handles lie on the assistant’s side and the tips of the blades on the surgeon’s 
side. [This is an important technical point, since it is more convenient for 
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the assistant to hold the handles lying on his side than to lean o\ er the 
bodj of the patient and hold them on the surgeon’s side ] As may be seen 
in this method of placing the clamps, the stomach and the loop of the 
jejunum he m an iso-penstaltic direction (Wolfler-Lucke-Rockwitz 
method) 



Fia 210 Posterior gaatro-cntcrostomy (Soctn Mo s« mctLod) The Jejunum is cut 
transversely between two clsinps for two-tbirds of its cueumfcrence 


Step 5 As Step 5 in Posterior Gastro enterostomy 

Step 6 As Step 6 in Postenor Gastro-enterostomy ’ (Fig 205) 

Step 7 As Step 7 m “Postenor Gastro-enterostomy” (Fig 206) 

Step 8 As Step 8 m “Posterior Gastro enterostomy” (Fig 207) 

Step 9 Tn o folds of the jejunum are grasped each starting four inches 
an ay from the gastro-jejunal stoma, and one of nhich is on the afferent 
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and the other on the efferent loqj. The length of each fold is four inches. 
The contents of the loops are "milked out,” and each fold is then clamped 
by an intestinal clamp. A lateral intestinal anastomosis connecting these 
two folds is made precisely in the same manner as described in the Chapter 
“Lateral Intestinal Anastomosis.” 



Fio. 211. Posterior gastro-cnteroslomy (Soein-Motsc method) A Bcromuseular suture 
connects the posteiior wall ol the stomach with the jejunum. 


Steps 1 to 8 constitute Wolfler’s anterior gastro-enterostomy, and 
Step 9 constitutes Braun’s entero-anastomosis, and is used to prevent the 
occurrence of regurgitant vomiting. 

111. GASTRO-ENTEROSTOMY WITH A TRANSVERSE JEJUNAL INCISION 
This operation was first performed by Socin, and in recent times the 



GASTUO ENTEROSTOMY BY BCHIASSI METHOD 383 

interest lu it has been rev i\ ed by Moise, who elaborated the techmc of its 
performance 

Step 1 The abdomen is opened 

Step 2 The first loop of the jejunum is located bj the Wolfler Socm 
method At a distance of 4 to 5 inches from the duodeno jejiiml junction 
two crushing clamps are placed on the jejunum perpendicularly to its long 
axis and embracing only two thirds of its circumference The clamps he 
verj close to each other (Fig 210) The bowel is cut between the clamps 
Thus, but two-thirds of the circumference of the bowel are divided T^e 
clamps are laid away from each other in oppo‘»3te directions (Fig 211) 

Step 3 An opemng in the transverse mesocolon is made precisely as 
in Step 3 of ‘ Posterior gastro enterostomy 

Step 4 The posterior w all of the stomach is pushed dow n through the 
opemng in the transverse mesocolon and a fold of it is grasped by an 
Allis forceps at each end The posterior Jip of the lransver«e mesocolon is 
sutured to the gastric fold 

Step 5 A seromuscular suture is made between the stomach and the 
bowel (Fig 211) 

Step 6 An intestinal clamp is placed on the tw o limbs of the bowel at a 
distance of about six inches below the open portion of the bowel (Fig 211) 
The crushed part of the wall of the bowel is cut off by making an incision 
beneath the blades of the two crushing clamps (Fig 211) 

Step 7 An opemng is made through the entire thickness of the stomach 
wall The anastomosis IS completed in the usual manner (Pig 212) 

Step 8 The edges of the slit in the mesocolon are sutured to the 
stomach as described in Step 9 of posterior gastro jejurostomy 

I\ SOHIASSI METHOD OF GASTRO ENTEROSTOMY WITH SECTION 
OF THE VIGI AND SYMPATHETIC NERVES 

This operation consists of the following steps 

a Division of the tennmal branches of the nght and left vagi nerves of 
the stomach 

b Division of the sympathetic fibers which take their ongm from the 
celiac plexus 

c Performance of a postenor gastro-enterostomy 

The reason for performing a and b is to prevent the transmission of any 
psj chic irritations to the duodenum after the gastro enterostomy has been 
performed This operation is indicated for the surgical treatment of gastnc 
and duodenal ulcer, particularly the latter 
Step 1 The abdomen is opened 

f Step 2 The gastro hepatic ligament is divided for a length of two 
inches along a hne which runs parallel to and one third of an inch above 



3S4 


THE SURGICAL TECHNIC OP ABDOMINAL OPERATIONS 


the margin of the lesser curvature (Fig. 213). The vertical portion of the 
pyloric artery serves as a landmark for this incision, since the gastro- 
hepatic ligament is cut one inch to the left anti one inch to the right of the 
arterj', which is in the meantime ligated. (N.B. This incision cuts the six 
sympathetic filaments ^ Inch run from the celiac sympathetic plexus to the 



Fio 212. Posterior gastro-enterostomy (Socin-Moise method}. Suturing the posterior wall of 
the stoiDacb to that of the jejunum. 


pylorus and the first part of the duodenum.] The lips of the divided gastro- 
hepatic ligament are sutured. 

Step 3. The gastro-colic ligament is cut for a length of two inches in 
that portion which connects the antrum rvith the transverse colon (Fig- 
213). The posterior wall of the antrum is turned anteriorlj', and a sero- 
muscular incision is made on the posterior wall of the stomach starting 
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Step 6. A posterior gastro-enterostoray is now performed. The final 
view will be as in Fig. 215. 

V. DEGASTRO-ENTEROSTOMY 

This consists in undoing a previously made gastro-enterostomy 
opening. 



Fia 214. Posterior eastro-eaterostomy. Sapplemented by section of nn. vagi and gympatbicl 
(Schiassi tnethod). 

Indications 

1. Gastro-jejunal peptic ulcer, not gelding to medical treatment. 

2. Gastro-jejuno-colic fistula. 

3. Gastro-enterostomy disease. 

The technic of this operation is as folIoArs: 
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Step 1. The omentum Avith the transverse colon are lifted vith the left 
hand, thus putting the transverse mesocolon on the stretch. 

Step 2. The mesocolon is cut at any convenient place at a distance of 
about one-fourth of an inch from the suture-line between it and the 
stomach. [Care should be taken not to cut large branches of the middle 



Fio. 216. Fosterior gaslnh^nterostomy. Supplemented by section of no. vagi and sympathici 
(Schiasst method). 


colic artery.] The left index-finger is then introduced into the opening 
thus made, and under its guidance the mesocolon is gently separated from 
the stomach for its entire circumference (Fig. 21G). 

Step 3. The jejunal loop is caught and pulled down. This brings further 
dotvn a portion of the posterior wall of the stomach. The contents of each 
jejunal loop adjoining the stoma are "milked out,” and an intestinal 
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clamp is placed transversely on each of these jejunal loops, on the proximal, 
just a little away from the duodeno-jejunal junction, and on the distal, 
about five inches away from the stoma (Fig. 217). Two liocher or Ochsner 
clamps are then placed on the jejunum, one on each loop in such a manner 
that the tips of the blades look downward and inward. The tips should 



Fia. 216. Degastro^nterastomy. Separatioa of the rocaocolon from the stomach 
by the index-finger. 


meet each other, and each tip should reach a point midway between the 
mesenteric and the free border of the jejunal loop which is attached to the 
stomach (Fig. 217). 

Step 4. The jejunum is cut immediately distal to each clamp (Pig. 
218) . In this manner, the opening connecting the stomach wth the jejunum 
is closed by the clamps, thus preventing the escape of the stomach- 
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contents The jejunal opening is now closed in a transverse direction (Fig 

210 ) 

Step 5 The ulcerated portion of the stomach is excised and this open- 
ing IS then closed (Fig 219) 

Step 6 The opening m the mesocolon is closed 



Fio 217 Deeastro-enterostomy Two crushing clamps are placed on the jejunum the 
proximal and d stal jejunal loops are clamped by two intestinal clamps 


VI REDUCTION OF A RETROGRADE INVAGINATION OF THE 
JEJUNUM INTO THE STOMACH 

Step 1 The abdomen is opened 

Step 2 The jejunum is pulled downward until the reduction is com- 
plete If, however, the invagination is not corrected by this maneuver, 
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Step 3. An incision in the anterior wall of the stomach is made, and 
the left index-finger is introduced into its lumen. The invaginated portion 
of the bowel is pushed downward by the finger of the left hand and with 
the right hand the jejunum is pulled dowmw'ard until the reduction is ac- 
complished. 



Fio. 218. Degastro-cntcrovtomy. The opening into the stomach is closed by tuo crushing 
clamps thus preventing escape of the Btomach-contents. 


Step 4. The opening in the anterior wall of the stomach is closed. 
Hardly any supplementary procedures are required for preventing a 
future occurrence of invagination, since records from the literature show 
that only once has re-invagination taken place. 

ASEPTIC METHODS OF GASTRO-ENTEROSTOMY 
All that has been said about the different “aseptic methods” of intes- 
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tinal anastomosis in Chapter YII may be repeated here For this reason, 
•ne refer the reader to the histoncal part of Chapter VII ]Io\\e'ver, ■\\e 
would like to emphasize here only a few points 

1 “The ideal aseptic methods/* such as Poatnikow ’s, Bastianelh’s and 
Bonn’s, should ne\er be used either m intestinal or in gastro-mtestinal 



Fig 219 Degastro-enterostomy Closure of the j«juaal and gastric openings 


anastomosis on account of possible complications, such as failure of making 
an opening either m the stomach nr in the jejunum or m both 

2 The “relatively aseptic methods,” such as are performed using 
“basting suture methods” or “closed clamj^ methods,” are excellent for 
intestinal suturing only, particularly when the large bowel is invoKed m 
the suturing, but should never be used m stomach work, since in these 
methods the mucosa of the stomach is not sutured to the mucosa of the 
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bowel, and this may readily produce a postoperative jejunal ulcer. Tliis, 
as a rule, is worse than the original gastric or duodenal ulcer for the relief 
of which the original operation was performed. For this reason, we may 
say that “aseptic methods” are contraindicated in all surgery in which 
suturing of the stomach is involved. 
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CHAPTER XVm 


GASTRO-DUODENOSTOMY 

Definition. 

Tins IS the cstabbshment of an artificial commumcation between the 
lumen of the stomach and that of the duodenum 

Histoncal 

This operation was first performed on a human being by P^an, in 
1879, R>dygier, in 1880, and Billroth, in 1881, as one of the steps of 
pylorectomy 

Kocher, in 1890, while performing a partial gastrectomj, implanted 
the severed duodenum into the antenor wall of the remaimng portion of 
the stomach and in the following two cases of gastrectomy implanted it 
into tlie posterior wall of the stomach He coined the expression “gastro- 
duodenostomy " 

Jaboulay, in 1892, concei\ ed the idea of making a gastro duodenostomy 
as an operation per se and not as a mere step in gastrectomy He suggested 
that this operation be used instead of gastro jejunostomy m all cases of 
pyloric stricture or obstruction, in which pyloroplasty is contra-indicated 
He considered it a more phj siological procedure than gastro jejunostomy 
and free of such complications as regurgitant vomiting ( 'vicious circle”) 
He advised sutunng the anterior wall of the stomach to the second (de- 
scending) portion of the duodenum (Fig 220, a) It was first performed by 
him on a human m 1894, and he is quite justly considered as the originator 
of this operation 

ViUard, ou April 20, 1897, perforuied his first case of this type of gastro- 
duodenostomy and he coined the expression “suhpyloric gastro-duodenos- 
tomy” (Gastro-duodenostonne sous-pylonque") 

Julius Schmtzler, of Vienna, performed gastro-duodenostomj several 
times His first case was done on August 18th, 1899 His associate, E 
Klein, reported this first case of Schmtzler in 1900, and he coined for this 
type of gastro-duodenostomy the name “lateral gastro-duodenostomy ” 

However, neither Jaboulay nor Schmtzler mobilized the second portion 
of the duodenum, and the techmc of the performance of this operation m 
the manner as employed by Jaboulay, ViUard and Schmtzler was not easy 

Henle, in 1898, reported a case of gastro-duodenostomy which ivas per- 
formed by Mikulicz according to the plan of Henle fOie stomach was 
umted w^th the pars superior duodem (Fig 220, d) 

Kocher greatly facilitated the techmc of gastro-duodenostomy by 
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mobilizing the second portion of the duodenum, which made its technic 
a simple procedure (Fig. 220, b). His article was published in Januarj', 
1903. His technic is that of the lateral gastro-duodenostomy of Schnitzler 
(Klein) or of the subpylorie gastro-duodenostomy of Jaboiilay (Villard). 
Finney, in July, 1902, published his method of gastro-duodenostomy 



Fiq 220. Different types of gastro-duodenoatomy. a. Jaboulay method; b. Kocher method; 
c. Pkaney method; d. Ueide method. 

(Fig. 220, c), which he quite correctly calls pyloroplasty, since in his method 
the incision is made not only through the stomach and the duodenum 
but also through the pyloric ring, whereas in the methods of Jaboulay, 
Henle and Kocher the pyloric ring is left intact. 

All these methods, tvith the exception of the Finney method, are 
now very seldom used. For this reason, we shall describe here only two 
methods: 
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1. The Method of Kocher, (since it carries tho very important feature 
of mobilization of the second part of the duodenum, which is of great im- 
portance in performing a partial gastrectomy by the Billroth I method). 

2. The Method of Finney. 

Indications. 

The indications arc the same as for a gastro-jejunostomy. 

The advantages of a gastro-duodenostomy over a gastro-jejunostomy 
are: 

1. Gastro-duodenostomy eliminates the occurrence of regurgitant 
vomiting. 

2. No ulcers are formed at the site of the new stoma (nevertheless, this 
might occasionally occur). 

3. The duodenum is retained as a part of the alimentary tract, whereas, 
in ease a gastro-jejunostomy has been performed, the duodenum is trans- 
formed into an excretory duct carrying bile and pancreatic juice. 

The disadvantages of gastro-duodenostomy are: 

1. It is technically more difficult to perform. 

2. In all methods of gastro-duodenostomy the stoma is not located on 
the most dependent portion of tho stomach. 

1. KOCHER’S GASTRO-DUODENOSTOMY 

This operation is actually a lateral gastro-duodenostomy. The charac- 
teristic feature of it is the mobilization of the second portion of the duo- 
denum. 

Technic. 

Step 1. The abdomen is opened by a longitudinal or transverse incision. 

Step 2. The parietal peritoneum which covers the .anterior surface of 
the hilum of the right kidney is cut longitudinally at a distance of about 
one and-a-haff inches away from the right border of the second portion of 
the duodenum. This enables the surgeon to introduce the index-finger of 
his left hand behind the duodenum and lift it from the structures lying 
back of it (Fig. 221). However, it is not advisable to carry the separation 
to the left of the vena cava inferior. Not only the duodenum, but also 
the most lateral portion of the head of the pancreas is lifted. No blood- 
vessels ate injured. • 

Step 3. A fold of the second portion of tlie duodenum is clamped 
axially by an intestinal clamp, and a fold of the anterior stomach-wall 
very close to the greater curvature is also clamped a.xially by an intestinal 
(or stomach) clamp. An anastomoris is made between these folds precisely 
as described in the lateral intestinal anastomosis [N.B. In his original 
description, Kocher does not mention the use of clamps.] 



f'lo. 221. Koclicr method of mobiluation of the duodenum. 


2. THE METHOD OP FINNEY 

This method was described in 1902. 

Step I. A suture is inserted into the upper end of the anterior surface 
of the pylorus (point A, Fig. 222, insert), another into the anterior wall 
of the stomach at the greater curvature and about five inches below the 
first suture (Fig. 222, insert, point B), and a third is passed through point 
C on the anterior wall of the second portion of the duodenum at a distance 
of five inches from the point A (point C, Fig. 222). These three sutures are 
used as traction-sutures. They should be of catgut and they penetrate the 
seromuscular layer only. 

Step 2. The guy-suture A is drawn upward, the guy-sutures B and C, 
downward. The adjacent portions of the stomach and duodenum are then 
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laid side by-side A continuous seromuscular suture is inserted, connecting 
the adjacent portions of the stomach and duodenum (Fig 222) 

Step 3 A number of interrupted seromuscular mattre«s sutures are 
inserted connecting the anterior -wall of the stomach ’cv’ith that of the 
duodenum (Fig 222) The distance between each tno consecutive sutures 



is one fourth of an inch The bite of each mattress-suture on the duodenal 
side IS inserted about one-fourth of an inch away from the seromuscular 
suture line, and on the stomach about one half of an inch away from the 
same line (Fig 222) The ends of each mattress suture are not tied nou, 
but the free ends of the upper half of the senes of sutures are grasped by 
one clamp and the free ends of the lower half of the senes are grasped bj 
another clamp 
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Step 4. At the point where the threads cross the seromuscular suture- 
line which connects the stomach with the duodenum, they are lifted by 
two hooks, the upper half by one hook which pulls them upward and the 
lower by another hook whi^ pulls them downward (Fig. 223, a). 

Step 5. A horse-shoe incision is made through the entire thickness of 


Fio. 223. Finney gnstro-duodenostomy. n. Ilorsc-shoe incision which penetrates the 
stomach and the duodenal wails, b. The posterior lips are united by a continuous suture; the 
mattress-sutures are tied. 


the gastric and duodenal walls, the vertical limbs of which stop one-fourth 
of an inch above the lower end of the seromuscular suture-line. The in- 
cision is made on the duodenal side at a distance of about one-eighth of 
an inch, and on the stomach Mde at a distance of about one-fourth of an 
inch, from the seromuscular suture-line (Pig- 223, a). [The making of the 
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incision IS technically simple on the stomach and on the duodenum IIoiv- 
e\ er, it is more difficult at the pylonc nng, since if ne u ill apply the same 
pressure m cutting the first part of the duodenum as in cutting the pj lorus, 
one is liable to cut the postenor wall of the first part of the duodenum. 
In order to prevent this, it is best to cut first the anterior ^ all of the stomach 
up to the highest point and then to do the same on the duodenal side 
Then a tissue-forceps, the blades of which are directed to the pylorus, is 
inserted and the anterior i\all of tlie pylorus is cut between the separated 
blades ] 

Step 6 The scar-tissue upon either side of the incision is excised The 
redundant edges of the mucous membrane of the stomach are cut away 
in order to prevent the formation of a valve-like fold of this membrane 

Step 7, A continuous through-and through suture is inserted on the 
postenor Ups of the incision (Fig 223, b) 

Step 8. Tile ends of eucli mattress-suture are tied serially (Fig 223, b) 

Step 9 A continuous seromuscular suture reinforces the anterior 
Buture-line 

3 THE GOULD MODIFICATION OF FINNEYS GASTRO P\LOHO 
DUODBNOSTOMY 

This modification differs from the original method of Finney m two 
points 

1 The duodenum is mobihzed according to the method of Kocher 
(Fig 221), and 

2 Intestinal clamps are used both on the stomach and on the duo- 
denum The operation is then performed precisely m tlie same manner as 
was desenbed m “Lateral Iiitestinui Aiiastoinosis ” 

The Gould modification is technically easier to perform than the 
ongmal Finney gastro-duodenostomy However, there is only one draw- 
back to this method, namely, that while applying an intestinal clamp on 
the duodenum the ampulla of Vater may be caught m the clamp and 
injured 

Technic 

Step I. The duodenum is mobilized by Kocher method (Fig 221) 

Step 2 Iiileslmal clamps grasp a fold on the duodenum and another 
on the stomach The fold on the duodenum is about three inches long and 
the clamp holding it lies m such a manner that the tip of the inner jaw 
rests against the lower border of the pyloric sphincter The other clamp is 
placed on the stomach in .a similar manner, so that the tip of the inner jaw 
of the latter touches that of the duodenal clamp at the py loras (Fig 224) 

Step 3. The clamps are laid side-by-side, and a row of seromuscular 
sutures, three inches long, is inserted beginning at the pjlonc angle (Fig 
224, insert) 
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CHAPTER XIX 


GASTRECTOMY 

Definition. 

The term gastrectomy consists of two Greek words yaffrfip, stomach 
and iKTOfii], removal. It means removal of the stomach. 

Nomenclature. 

There is some confusion in terminology. Some use different terms for 
the very same procedure. The names most commonly used arc: 

1. Sphincterectomy, when only the pyloric sphincter is removed (Fig. 
225). 

2. Pylorectomy, when the pylorus is removed (Fig. 225). 

3. Partial gastrectomy, when the pylorus and part of the body of the 
stomach is removed up to the Hartmann or to the Mikulicz line (Fig. 
225). 

4. Subtotal gastrectomy, when the pylorus and the greater part of 
the body are removed up to the Mayo line (Fig. 225). 

6. Total gastrectomy, vhen the entire stomach is removed, leaving on 
the proximal end the cardia and on (he distal end the first portion of the 
duodenum (Fig. 225). 

6. Annular gastrectomy (or "sleeve resection”), when the middle 
portion of the body of the stomach Is removed (Fig, 225, insert). 

7. Fundusectomy, when the fundus is removed (Fig. 235). 

Indications. 

1. Carcinoma of the stomach. — This is an absolute indication, pro- 
vided that the case is operable in the mechanical sense. 

2. Large callous ulcers of the stomach. — The majority of surgeons 
consider this as an indication for gastrectomy. HoAvever, there are sur- 
geons who employ some other operation for callous gastric ulcer, such .as 
mere excision of the ulcer, or excision with a gastro-enterostomy, or a mere 
jejunostoray. 

3. Duodenal ulcer. — Many surgeons are performing gastrectomy for 
the treatment of duodenal ulcer. 

METHODS EMPLOYED 

The great number of different methods described can be classified into 
two groups: 

1. Billroth I. — This method is characterized by the removal of a por- 
tion of the stomach and by reestablishment of the continuity of the gastro- 
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intestinal tract by sutunng the remaining portion of the stomach to the 
duodenum (Fig 226 ) 

2 Billroth II — This method is characterized by the removal of a por- 
tion of tho stomach and by reestablishment of the continuity of the gastro- 
intestinal tract by suturing the stomach to the jejunum (Fig 227) 



Fiej 225 Gastrectomy Sphiceterectomy Rcmoralofthe portion of Chestomach between 
ILe lines AA and BB Pylorcctomy Removal of the portion of the stomach between A t and 
CC Farttal gastrectomy Benioval of the porliou of the sloruacli between AA and I>D 
(Hartmann line) or DE (Mikulicz line) Subtotal gastrectomy Itemova! of a portion of the 
etomaeh up to DF (^fa) o line) Total gastrectomy Removal of the entire stomach between 
AA and DG Sleeve resection Bcc insert 

There arc described a fett znodificaticois of the Billroth I operation, and 
numerous modifications of the Billroth II 

BILLROTH I AND ITS MODIFICATIONS 

Billroth I — ^This operation consists of a resection of a portion of the 
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stomach, plus blind closure of the upper portion of the stomach-stump, 
plus end-fo-end gastro-duodenostomy (Fig. 22C, a, b, c). 

Its Modifications. 

1. Kocher’s side-to-end gastro-duodenostomy. — This consists in a re- 
section of a portion of the stomach, plus blind closure of the stomach- 



Fio. 22C. Billroth I and its Moditkattona. a. The portion ol the stomach between the 
dotted lines is to be removed; b. This portion, of the stomach is removed; c Final view of 
Billroth I; d. Kocher (Haberer-Fmney) modification of Billroth I. 


stump, plus side-to-end gastro-duodenostomy, anterior or posterior. This 
method is obsolete. 

2. Kocher’s end-to-side gastro-duodenostomy. — This consists in a re- 
section of a portion of the stomach, plus blind closure of the duodenal 
stump, plus implantation of the stomach-stump into the lateral wall of the 
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second part of the duodenum (Fig 226, d) This method as suggested by 
Kocher, in December, 1902, in the following v ords 

“One can, if he employs such an operation tgastro-duodenostomy}, 
come across those cases in which, after resection of the pylorus, it may 
be advisable to close blmdly the severed duodenum, and perform a lateral 
gastro-duodenostomy between the stomach and the descendmg part of the 
duodenum ” Von Haberer, in 1922, being unaw are of Kocher s description, 
suggested this method as a new operation It is Imown in Europe as 
Haberer's modification of BillrothI Finney, in 1923, suggested this method 
again He refers to Haberer’s w ork However, he does not mention Koehcr’s 
article, evidently ha\nng been unaware of it It is known in the Umted 
States as the Haberer-Fmney modification of Billroth I 

A far greater number of methods have been described at different 
times by different men for lanations of the Billroth II method They did 
not know that the particular method had already been described, and 
claimed that they had discovered ‘ a new method ” Numerous charges and 
counter charges were made by many for the right to claim the priority of 
one or another modification, and the most interesting part of the contrp 
\ersies is that many participated in these charges except the onginators 
of the methods Wc will discuss this more in detail in the historical part 
of gastrectomy 

Historical 

The first thesis on the removal of a portion of the stomach was written 
by Daniel Paul Carl Theodore Mcrrem, of Giessen, in 1810 In this article 
he states that pylorectoray was first performed by an American surgeon 
of Philadelphia, who performed se\eral pylorectomies on dogs and who, 
in spite of the fact that they all died, advised its use in suitable cases m 
human beings Finney believes that the sur^on referred to is John Jones, 
who was, before coming to Philadelphia, the first professor of Surgery in 
Kings College of New York, afterwards the College of Physicians and 
Surgeons and later Columbia Umversity Merrem performed three pyloree 
tomies on dogs, of which two survived After removal of the pylorus he 
sutured the remaining portion of the stomach into the duodenum by the 
invagination method, which was at that time the method of reestablishing 
the continuity of the intestinal tract 

Ruggero Torelh is probably the man to whom should belong the credit 
for being the first A\ho resected » portion of the stomach m a human 
being It was, how ev er, only a resection of the anterior stomach wall which 
was incarcerated in a fissure of the ventral herma It was not a gastrectomy 
as we understand it now, in which the essential element of the operation 
IS the removal not only of the portion of the anterior but also of the 
posterior w all including both cun atures He performed the operation on 
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September 14, 18G5. After removal of a portion of the anterior gastric 
wall, he closed this opening in the stomach with sutures. The patient 
recovered. However, this was not a deliberately planned operation. It was 
carried out because of the force of circumstances. In 1876, Gussenbauer 
and Winiwarter reported seven cases of pylorectomy on dogs, of which two 
survived the operation. Kaiser, of tlie Czerny clinic, in 1876 and 1877, 
repeated the experiments of Gussenbauer and Winiwarter and reported 
the results in 1878. He made an annular resection of the stomach on 
five dogs. He was more fortunate than Gussenbauer and Winiwarter, since 
of the five dogs, four survived the operation. Czerny and Kaiser also per- 
formed five total gastrectomies, of which four dogs died and one survived. 
The latter was the famous "Czerny dog” which lived five years after the 
operation and later was killed and examined by the great physiologist 
Ludwig. In 1877, Billroth performed a gastrorrhaphy on a human, and 
in reporting the case he wrote, "Es ist von diescr Operation zur Resektion 
eines Stiickes carcinomatos degenerirten Magens nur noch ein kiihne 
Schritt zu machen,” (“From this operation to resection of a piece of a car- 
cinoniatously degenerated stomach it is neces-sary only to make one bold 
step.”) He, evidently, did not know that a portion of the stomach had 
already been resected twelve years previously to this statement by Rug- 
gero Torelli. However, this in no way diminishes the great services of 
Billroth, who spoke of a deliberately planned removal of a portion of a 
carcinomatous stomach, thus introducing for the first time the surgical 
treatment of cancer of the stomach. 

P^an, on April 9, 1879, performed the first pylorectomy on a human 
being. The operation lasted two and a half hours. The patient died on the 
fifth post-operative day. Ko autopsy Avas made because of refusal of the 
relatives. This type of pylorectomy (pylorectomy plus gastro-duodenos- 
tomy) is known in France as “Plan’s operation.” The next case of py- 
lorectomy Avas performed by Rydygicr on November 10, 1880. The 
operation lasted four hours and the patient died four hours after the 
operation. 

On January 29, 1881, Billroth operated upon a woman, 43 years of 
age, for cancer of the stomach. The operation lasted one and a half hours. 
The patient recoA'ered. This is the first case of a successfully performed 
pylorectomy on a human being. He reestablished the continuity of the 
gastro-intestinal tract by suturing the remaining portion of the stomach 
to the duodenum. This of operation is known as the Billroth I opera- 
tion (Fig. 226). 

After the first case, several other cases were reported by different 
surgeons, for the most part in Germany and Austria. At that time, they 
did not ^ow hoAv to mobilize the duodenum. For this reason, they could 
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not make an extensive gastnc resection on account of the mability to su- 
ture the remaining portion of the stomach to the duodenum Extensive 
gastric resections became possible onlj after the Billroth II method had 
been developed It is interesting to note that this, the "Billroth II method," 
w as not introduced for the purpo^^e of o^ ercoming the difficulties encoun- 
tered in performing the Billroth I method Billroth had a case of a very 
u eaL patient, and he u as afraid that the patient might not be able to stand 
an operation of such magnitude as g*istreciomy lu one stage Therefore, he 
decided to perform as a first stage the gastro-enterostomy, and a fe\^ days 
later, as the second stage, a pjlorectomj After completing the anterior 
gastro jejunostomy, nhich ^as the usual type of gastro-enterostomj at 
that time, he found the patient to be m fairly good condition He, there 
fore, proceeded nith the operation He removed a portion of the stomach 
betiseen the duodenum and the site of the anastomosis and closed blindly 
both the duodenal and the stomach ends This operation m as performed on 
January 15, 1885, and on February 20, 1885, Billroth reported the case at 
a meeting of the Rojal Medical Society m Vienna In the \cr> same >ear, 
Von Hacker reported this case, and describing the techmc of Billroth, 
\Trote, that the continuity of the gastro intestinal tract can bo reestablished 
by suturing the lower cart of the open end of the remaining portion of the 
stomach to a loop of jejunum Therefore, if credit should be given to any 
man for introducmg a “Modification of the Billroth n Method,” it should 
be given first of all to Von Hacker Kronlcin, of Zurich, was the first man 
who actually earned out the suggestion of Von Hacker On No\ember 24, 
1887, he performed a partial gastrectomy, closed blindly the duodenum 
and reestablished the contmuity of the gastro-intestinal tract by making 
an end-to side gastro jejunostomj antecohea, using for anastomosis the 
entire length of the stomach stump As we may see, this operation differs 
from Polja's operation only m this respect, that Kronlein brought the 
jejunum m front of the colon, whereas in Polya’s method this was placed 
refrocoiicaffy fin order to a\ oid making a large stoma betw een the stomach 
and the jejunum Von Eiselsberg, in a case of gastrectomy performed on 
April 2, 1888, closed blindly the upper portion of the stomach stump and 
sutured the lower end of it to the jejunum, which also was brought ante 
colicallj This method was much later redisco\ered, with the difference 
only that the jejunum was placed retrocoUcally, and this is known as the 
“Finsterer Hoffmeister’s modification of Polj a" (Fig 228, insert) 

The first who placed a loop of the jejunum retrocolically for partial 
gastrectomy was Roux, who performed a gastrectomy in the follow mg 
manner Partial gastrectomy, plus blind closure of the duodenal stump, 
plus blind closure of the stomach stump, plus gastro-jejunostomy retro- 
coliea m a “Y” form The first who performed gastrectomy in the manner 
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which is now commonly known as the "typical Billroth II method” was 
Braun, who did it in 1894. His method differs from the original Billroth II 
method in this respect that whereas in the original Billroth II method 
the loop of the jejunum was placed antecolically, he placed it retro- 
colically. Therefore, his method is a "partial gastrectomy, plus blind 



Fio. 227. a. ''Original'' Billroth II. b. Bruun roodificatign of Billroth II. 


closure of the duodenal stump, plus closure of the stomach-stump, plus 
gastro-jejunostomy retrocolica posterior” (Fig. 227, b). Reichel, in 190S, 
published a method that he had been practicing since 1907, namely a partial 
gastrectomy, plus blind closure of the duodenal stump, plus end-to-sidc 
gastro-jejunostomy retrocolica (Fig. 228). As already mentioned, this 
method differs from the operation performed by lironlein, in 18S7, only 
in this respect, that he placed the loop rctrocolically. Polya, in 1911, dc- 
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scribed a procedure vhich is identical with the operation described by 
Rcichel in 1908 (Fig 228) Stumpf, in 1908, described the method of 
partial gastrectomy as used by Hoffmeister, of Stuttgart Hoffiueister 
began this method in 1905, and it consisted of a partial gastrectomy, plus 
blind closure of the duodenal stump, plus closure of the upper end of the 



Fig 228 ModiGcation of Billroth 11 Iiuerl — Billroth II rctrocolica oralis inferior 
(known as the "Hoffmeister Finsferer method ) il/dsn picture — ' Billroth 11 retrocolica 
oralis ' (known as the “Polya method ) 


stomnch-stump, plus end-to-side gastro-jejunostomy retrocolica infenor 
Tins IS the operation ^^hlch, as mentioned before, was done in 1888 by Von 
Eiselsberg, vxth the difference onlj that Hoffmeister placed the loop retro- 
cohcally Sas^e, of Frankfurt on the %Iain, in 1909, published a report of 
tnelve ca'^es in nhich he closed the upper end of the stomach and sutured 
the loner end of it to the jejunum nbich nas brought behind the colon 
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He also did not mention the names of his predecessors in this method, 
evidently being convinced that he was the originator of the method. 

A. von Bergmann, of Riga, performed several partial gastrectomies 
after 1900 in the following manner: A partial gastrectomy, plus blind 
closure of the duodenal stump, plus end-to^ide gastro-jejunostomy retro- 
colica, utilizing either the entire length of the opening of the stomach or 
only its lower end. He also does not mention any names connected with 
the method, endently being convinced that he was the originator of the 
method. As may be seen, he antedated Iloffmeister. He, however, intro- 
duced a very helpful technical improvement, namely, the making of a sero- 
muscular suture between the jejunum and the stomach before the portion 
of the stomach was removed. 

Burk, in 1911, published the work done at Hoffmelster's clinic and 
mentioned that Hoffmeister usually sutured the lower end of the stomach 
to the jejunum brought retrocolically, but that in .'some cases he used the 
entire length of the open end of the stomach. If, however, he could not 
bring the jejunum retrocolically, he took a long loop of the jejunum and 
brought it in front of the colon and supplemented it with a Braun's entero- 
anastomosia. Thus, what is known as the Balfour modification of Polya’s 
method has been described not only before Balfour described his modifi- 
cation of Polya, but even before Polya described this method. _ 

Finsterer, in 1913, described his new method. It consisted of a partial 
gastrectomy, plus blind closure of the duodenal stump, plus blind closure 
of the upper end of the stomach-stump, plus end-to-side gastro-jejunos- 
tomy retroeolica. As may be seen, there is nothing new in his method. 
Summarizing all that is written above, we may say, that with the 
exception of one name, in addition to that of Billroth, namely Von Hacker, 
there is no justification for using any other same in the different modifica- 
tions of the Billroth 11 method. Narath suggested to use descriptive topo- 
graphical names for all the variations of the Billroth II method. 

THE BILLROTH II METHOD AND ITS MODIFICATIONS 

1. Billroth U (original). 

This consists of a resection of the stomach, plus blind closure of the 
duodenum, plus blind closure of the stomach-stump, plus gastro-jejunos- 
tomy antecolica anterior (Fig. 227, a). This method is obsolete. 

2. Typical Billroth H (Braun’s modification). 

This consists of a resection of the stomach, plus blind closure of the 
duodenum, plus blind closure of the stomach-stump, plus gastro-jejunos- 
tomy retroeolica posterior (Fig. 227, b). This variation is now known as 
the “typical Billroth II method” and is used quite frequently. 
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3. Resection by the Billroth II antecolica oralis. 

This consists of a resection of the stomach, plus blind closure of the 
duodenal stump, plus end-to-side gastro-jejunostomy antecolica, plus cn- 
tero-anastomosis (Fig. 229). 



Fiq. 229. Modification of Billroth II. “Billroth II antecolica oralis with enteroanastomosis” 
(kncivii as the “Balfour method”). 


4. Resection by the Billroth II antecolica oralis inferior. 

This consists of a resection of the stomach, plus blind closure of the 
duodenum, plus closure of the upper part of the stomach-stump, plus end- 
to-side gastro-jejunostomy antecolica, plus cntero-anastomosis. 

5. Resection by (he Billroth U retrocoUca oralis. 

This consists of a resection of the stomach, plus blind closure of the 
duodenum, plus end-to-side gastro-jejunostomy retrocolica (Fig. 228). 



41C THE SURGICAL TECHNIC OF ABDOMINAL OPERATIONS 
TABLE I. BILLROTH I AND ITS MODIFICATIONS 

1. End-to-end. — P6an (1879); Rydygier (1880); Billroth (1881). These 
three authors performed what is known as the ^‘typical Billroth I" op- 
eration. 

Variations: — Goepel (1923); Horsley (1926); Babcock (1926); Von 
Haberer (1927). 

Gastrectomy with incision of the lesser curvature : — Schmieden (1921) ; 
Luquet et Pauchet (1923); Schoemaker (1929). 

2. Side-to-end.“Posterior variation: Kocher (1895). Anterior varia- 
tion: Kustscha-Lissberg (1925); Pototschnig (1930). 

3. End-to-side. — Von Haberer (1922); Finsterer (1923); Winkelbauer 
(1927). 

4. Side-to-side. — Alessandri, OHani (1924); Leiiche (1927). 


TABLE II. BILLROTH II AND ITS MODIFICATIONS 


1. Side-to-side 


'I f antecolica— Billroth 11 (1885); 

anterior <1 Schiassi "Y” method (1913); 

[retrocolica — Dubourg (1S9S). 

( antecolica — v. Eiselsberg (1899); 
retrocolica — Braun (1894); 

V. Hacker (1894). 
marginal V. Mikulicz (1887). 


2. Side-to-end — posterior, retrocoUc — Roux “Y” method (1893). 


3. End-to-end — retrocolica; Rydygier “Y” method (1904) ; 

Moszkowicz (1908); Sores! (1921). 


4. End-to-side 


I antecolica — Kronlein (1887); Balfour; 
Moynlhan II. 

retrocolica— Reichel (1907) : Polya 
(1911);Sasse (1911); 
Moynihan I. (“Y" method). 


antecolica — v. Eiselsberg (1888); 
partial oralis Cundo “Y” method 

inferior oralis (1909). 

(idea of V. Hacker - retrocolica — Hoffmeister (1905) ; 
1885). Wilms (1911); 

Finsterer (1911). 

Superior oralis — Schmieden (1921). 
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6 Resection by the Billroth H retrocoUca oralis inferior 
'Ihis consists of a resection of the stomach, plus blind closure of the 
duodenum, plus closure of the upper end of the stomach, plus end to side 
gastro jejimostomy retrocoUca (Fig 228, insert) The names in “3,” “4,” 
“5” and “6” were suggested by Narath, of Heidelberg 

As many of these modifications are familiar to surgeons by the names 
of different men uho are justly or unjustly connected with the method, 
i\e attach a table, taken from the excellent monograph of G Ca\ina on 
Gastrectomy 

TOTAL GASTRtiCTOMY 

Tlie first case of a total gastrectomy was performed on a human by 
Phineas S Conner, of Cincinnati and the report thereof read before the 
Cincinnati Academy of Medicine, on Noi ember 3, 1884 The patient ex- 
pired on the table after total remo\a[ of the stomach, but before the 
cardiac end of the esophagus was sutured to the boa el After this, several 
unsuccessful attempts at performing a total gaslrectomy were made 
The first successful total gastrectomy was done by Carl Schlatter, of 
Zurich, at that time assistant of Prof Kronlem, on September 6, 1897 
He closed the duodenum blindly and sutured the cardiac end of the csoph 
agus to the jejunum placed m front of the colon The patient lived more 
than a j ear and died from carcinoma ITie second successful case of a total 
gastrectomy was done by Charles Brook Bnghnm m 1898 There are two 
distinct views as to what constitutes a total gastrectomj 

a Kronlem believed that a gastrectomj was total if the entire stom 
ach was removed, so that on the proximal part was left the abdominal 
portion of the esophagus and on the distal the first portion of the duo- 
denum 

b Billroth believed a gastrectomy to be total, if the cardia and the 
distal portion of the pylorus were still left in situ 

To perform a gastrectomy, m the meaning of Billroth, is mechamcally 
easier, and secondarj anemia usually does not follow the operation In 
case of a total removal of the stomach in the meaning of Kronlem, the 
patient frequently loses appetite, pepsin hydrochlonc acid digestion is 
disturbed, and v ery frequently he dev elops marked symptoms of secondary 
anemia to which he succumbs unless liver-treatment is instituted The 
explanation why these symptoms do not ensue in all cases of total gas 
trectomy in the Kronlem sense is, that occasionallj some^astne mucosa 
IS found m the abdominal portion of the esophagus If even a very small 
amount of gastnc mucosa is left, the physiological functions of the stomach 
are not disturbed Up to the year 1928, Finney collected from the litera- 
ture 122 cases of total gastiectomj, of which 67 vvere performed in the 
manner of Ilronlein and 55 in the manner of Billroth 
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TECHNIC OF OASniECTOMY 
The technic varies, depending on: 

a. The cause for the gastrectomy. 

b. The seat of the pathology. 



a. If the gastrectomy is performed on account of the presence of a 
gastric or duodenal ulcer, some surgeons do not ligate the right and the 
left gastro-epipolic arteries, since a part of the blood-supply to the great 
omentum takes its origin from these two arteries and after they are ligated 
the great omentum loses its luster. If, however, the gastrectomy is per- 
formed on account of carcinoma of the stomach, these blood vessels are 
ligated. 
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b Some surgeons begin the dissection from the point uhcro the patho- 
logical portion IS located They perform first the most difficult part of the 
operation If they have been able to separate this pathologically changed 
portion from the surrounding viscera, Uien they knou that the case is 
meehamcally operable and they proceed ivith the further steps of the 
remoiai of the stomach 

The other group of surgeons proceed precisely in a reversed order They 
begin at first the separation of the healthy tissues thus making the 
stomach more movable, and this facilitates the removal of the diseased 
portion of the stomach 

PAETIAL GASTREGTOMV BY THE BILLROTH II METHOD 
(RETROCOLTCA ORALIS METHOD) 

This method is also knoun as the Polya method However as men- 
tioned already in the historical part of this chapter, it had been employed 
bj several surgeons long before Polya described it 

Step 1 Division of the gastro-hepatic and the gastrocolic ligaments 
(Rg 330) 

The gastro hepatic ligament is torn by the index and middle fingers 
of the left hand These ti\o fingers then pass behind the stomach until 
tho gastrocolic ligament is reached which will he m front of the fingers, 
while the transverse mesocolon with its important middle colic artery 
will lie behind the fingers (Fig 230) The gastrocolic ligament is then 
divided in sections betv^een two clamps for the deaared length (Fig 231) 
The two fingers which lie behind the gastrocolic ligament in the bursa 
omentalis serve to prevent injury to the middle coho artery 

lAltemate method of division of the gastrocolic ligament (Fig 144) 

The gastrocolic ligament is grasped by two tissue forceps and cut very 
carefully between them The index finger of the left hand is inserted into 
the opemng and gently separates the gastrocolic ligament (which lies in 
front of the finger) from the transverse mesocolon (which lies behind the 
finger) The gastrocolic ligament is then clamped in succession by artery 
forceps and is cut between each two of them precisely as described in the 
previous method \ 

Step 2 Ligation of the right gastro-epiploic artery 

A curved forceps holding a thread passes between the artery and the 
lower border of the first portion of the duodenum Another thread is 
earned through the same opening and the artery is ligated by these two 
threads at a distance of three fourths of an inch from each other The 
artery is cut between them leaving the larger stump on the duodenal side 
The ends of the thread are cut short (Fig 232) 
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Step 3. The left gastro-epiploic artery is ligated in the same manner 
as the right (Fig. 232). 

Step 4. Tlie right gastric artery is ligated by passing two threads with 
a curved forceps just above the upper margin of the first portion of the 
duodenum. The artery is then divided between the two ligatures (Fig. 
232). 



Step 5. The opening in the gastro-hepatic ligament, which was made 
in Step 1 of this operation, is now enlarged by dividing the ligament be- 
tween the clamps (Fig. 232). 

Step 6. A Payr enterotribe clamps the first portion of the duodenum 
and an artery-forceps clamps the pylorus very close to the Payr clamp 
(Fig. 233, insert). A laparotomy sponge is placed behind the pylorus. The 
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first portion of the duodenum is cut between the Payr and the artenal 
damps \ery close to the former (“shave it off”) It is cut by a knife, or 
still better bj a Paquelin cauterj If it has been cut by a knife, the ex- 
posed mucosa of the duodenum on the blade is disinfected bj iodine and 
alcohol The open end of the duodenum is closed by the “o'ver the clamp” 
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Fig 232 Partial gastrectom) The gastrocc4ic and gastro-licpaticligai&CDia divided Thcright 
and left gastro-epiploic arteries and the right gastno artery arc divided and Iigatci! 

method (Fig 114), and is sutured to the pancreatic capsule, thus causing 
it to lie relropentoneally 

Step 7. Ligation of the left gastric artery (Fig 233, mam picture) 

The dmded portion of the stomach is drawn to the left and is u*;ed as 
a handle The left gastric artery is now ligated precisely m the same 
manner as described in the ligation of the other vessels of the stomach 
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The branches close to the stomach are ligated, if the gastrectomy is done 
for an ulcer, and far away from the stomach, just distally from the origin 
from the celiac artery, in case the gastrectomy is done for carcinoma of the 
stomach. The proximal end of the left gastric artery is ligated first by a 
double ligature and then more distally by a single one. 



Fio. 233. Partial gastrectomy. Inieri — Division of the pyloro-duoclenal junction Main ptclure 
—Ligation of the left gastric artery. 


Step 8. An opening is made in the transverse mesocolon, precisely in 
the same manner as described in posterior gastro-jejunostomy. The first 
loop of the jejunum is located and is brought through the opening in the 
mesocolon to the posterior wall of the stomach, so that the proximal end 
of the jejunum is brought to a point close to the lesser curvature and the 
distal end close to the greater curvature of the stomach. Each end of the 
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jejunum is attached to the stomach by an interrupted suture A sero 
serous suture is then made betneen these tno vuscera (Fig 234) A sero 
muscular incision is then made on the jejunum and on the stomach The 
blood A essels lying in the mucosa of the stomach are ligated (Fig 234) 
A seromu'Jcular suture is made between the bps of the jejunum and, 



Fiq 234 Part al gastrectomy Suturing tl e Btomsch to a lejunal loop broug! t rctrocol cally 


stomach The seromuscular surface of the antenor wall of the stomach is 
now cut, and the blood vessels in the mucosa are ligated 

Step 9 An intestinal clamp is placed on the stomach and another on 
the jejunimi behind the seromuscularsuture line and a Paj r clamp grasps 
the stomach just distal to the exposed mucosa (Fig 234, insert) [This 
t\ill prevent the soiling of the operative field nhen the portion of the 
stomach is removed ] 
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Step 10. The stomach is cut away just below the Payr clamp (Fig. 
234, insert). While doing this the outer lip of the stomach is caught by a 
few Allis forceps so as to prevent slipping of the outer stomach-lip behind 
the intestinal clamp. 

Step 11. An incision is made through the mucosa of the jejunum. The 
length of this incision is a trifle shorter than that of the seromuscular 
incision (one-fourth inch shorter on each end). The opening of the stomach 
is sutured to the opening of the jejunum in the same manner as described 
in the technic of posterior gastro-enterostomy. 

Step 12. The edges of the opening of the mesocolon are sutured to the 
stomach, if it is possible to bring the stomach down without undue tension. 
If, however, this is not possible, the raesocolic slit is sutured to both limbs 
of the jejunum. 

rUNDUSECTOMY (FIG. 235) 

This is the removal of the gre.ater portion of the fundus of the stomach 
The theoretical ground for this operation, as propounded by its originator 
F. G. Connell, is that it is better to remove the "acid-bearing area" (that 
is, the fundus) which contains the acid-secreting glands, than to remove 
the "ulcer-bearing area” (that is the pyloro-antral region), which is mainly 
the motile portion of the stomach. The technic, according to its originator, 
is ns follows: 

Step 1. Ligation of the gastrocolic and the gastrosplenic ligaments be- 
tween points A and B. 

Step 2. The stomach is damped at a right angle by two stomach- 
clamps placed so that the tips of the blades wll meet one inch away from 
the lesser curvature. 

Step 3. The stomach is cut along the lines AO and BO. 

Step 4. One Allis forceps grasps the posterior wall at 0, and another 
the posterior wall at A and B, and the lips of the posterior wall are then 
sutured to each other. 

Step S. The lips of the anterior wall are sutured to each other, and 
the openings in the gastrocolic and gastrosplenic ligaments are closed. 

This procedure seems to be a logical one. However, too few cases have 
been reported thus far in order to decide definitely whether it will become 
a commonly used operation. 

TECHNIC OF BILLROTH I 

(This is the "Original P^an-Billroth” operation.) 

Step I. As Step 1 in Partial gastrectomy by Billroth II. 

Step 2. As Step 2 in Partial gastrectomy by Billroth II. 

Step 3. As Step 3 in Partial gastrectomy by Billroth II. 

Step 4 . As Step 4 in Partial gastrectomy by Billroth II. 
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Step 5. As Step 5 m Partial gastrectomy by Billroth II 
Step 6. Mobilization of the duodenum (by the Kocher method) and 
division of the &st portion of the duodenum 

The posterior parietal peritoneum is grasped m front of the hilum 



of the right kidney by tno Allis forceps and cut by scissors The left 
indcx-fingcr is inserted into the opening thus made and ‘Separates the 
posterior panetal peritoneum from the conneetne tissue in an upward 
and downward directions The separated panetal peritoneum is then cut 
in a, -vertical direction The index-finger is then inserted behind the duo- 
denum and hfts the latter This constitutes what is known as the "mobi- 
lization of the duodenum The retropentoneal space is closed, if it is 
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possible. An artery- or a Payr clamp is placed on the first portion of 
the duodenum and an artery-clamp on the pylorus. A laparotomy sponge 
is placed behind the pylorus. The first portion of the duodenum is divided 
between these artery-clamps very close to the clamp on the duodenal 



Tta. 236 Partial gastrectomy by Billroth I method. Seroiousciitar suturing of tho stomach 
to ibe daodcDum, 

side of the pyloroduodenal junction (*‘sha\'e it off”). It is cut by a knife, or 
still better by the Paquelin cautery. 

Step 7. Ligation of the left gastric artery. — This is done as in Step 7 
of partial gastrectomy by the Billroth II method. 

Step 8. An arteiy-clamp with a four inch blade grasps the stomach 
immediately distal to the line to be removed and embracing that portion 




tlie stomach grasped by the clamp TThich embraces the greater cur\ ature 
This suture line is made at a distance of one sixth of an inch from the 
clamp on the duodenum and one third of an inch from the clamp on the 
stomach A Payr clamp grasps the stomach proximal to the two straight 
artery-clamps, and the stomach is "shaved off” just beneath the PajT 
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clamp, between it and the two artery-clainps (Figs. 236 and 237, upper 
half). If it 13 cut by a knife, the cut surface of the stomach is disinfected 
by iodine and alcohol. 

Step 9. An intestinal clamp covered with rubber tubing is applied to 
the stomach behind the suture-line. No damp is applied to the duodenum. 



The upper portion of the stomach is closed in the following manner: A 
short cut of about half an inch is made beneath the artery-clamp. This 
opening is then closed. Another cut of half an inch is made beneath the 
artery-clamp and closed with the same thread. This cutting and suturing 
procedure is continued until the upper half of the stomach is closed (Fig. 
237, lower half). The seromuscular layer of the stomach and that of the 
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duodenum, is now incised bj a knife below the artery clamp (Fig 238) 
The blood \ essels of the exposed mucosa of the stomach are ligated (Fig 
238) The seromuscular lips of the stomach and of the duodenum are 
sutured to each other bj a continuous row of sutures Then the mucosa 
of the duodenum and that of the stomach are cut below the cnishing- 



Fia 239 Partial gastrectomy bj Billrotb 1 mcUiod Tiic Butur ng of the stoiQ'ich to the 
duodenum is completed The 'cromuscular sutnre-liac reinforces the over and over suture of 
the upper port on of the stomach Imgrt — Reinforcing the angles at each end of the gastro 
duodensvl junction 

clamps in their entire circumference, and the mucosa of the stomach is 
sutured to that of the duodenum on the posterior lip and this is continued 
onto the anterior lip After the mucosa is sutured in its entire circumfer 
ence a seromuscular suture is inserted between the anterior hp of the 
stomach and that of the duodenum After this the serous suture which 
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attached the posterior lips of the stomach and the duodenum to each other 
is continued onto the anterior lip of the stomach and that of the duodenum. 
This is further continued upward to cover the upper portion of the stom- 
ach-stump (Fig. 239). The upper and the lower angles of junction between 
the stomach and the duodenum are reinforced by a V-suture (Fig. 239, 
insert). 



TECHNIC OF TOTAL GASTRECTOMY 
A total gastrectomy offers more technical difficulties than does a par- 
tial or a subtotal. The stomach should be separated from its attachment 
to the spleen by cutting the gastro-splenic ligament (and great care should 
be taken not to injure the splenic artery and vein). The methods of re- 
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establishment of the continuity of the alimentary tract are the same as 
in partial gastrectomy, namely, the cardia tan be sutured to the duodenum 
or to the jejunum 

The mortality rate m total gastrectomy is much higher Ilian in par 
tial gastrectomy and particularly in those cases in i;hich a total gastrec 









Fio 241 Total gastrectomj Left half — ^The lejunu n is me sed the stomach is opened Rtghl 
half — T) e poster or 1 ps are sutured sutur ng of the anter or 1 ps begun 

tomy has been performed in the ICronleiii manner m which on the proxi 
mal side is left only the abdominal portion of the esophagus uhich lacks 
the peritoneal covering and which, therefore, makes the suture-line be- 
tween the abdormnal portion of the esophagus and the duodenum or the 
jejunum very unsafe In order to overcome this difficulty Goepel of 
Leipzig suggested forming a serOTnuscuhir tube from the uppermost pot 
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tion of the stomach (or the lowermost portion of the cardia), retracting it 
baclovard in the form of a cuff for a distance of three-fourths of an inch, 
then cutting the mucous tube so that it projects beyond the seromuscular 
cuff for a distance of half an inch, and then suturing the mucous tube to 
the entire thickness of the wall of the opened end of the duodenum by a 



Fig. 242. Total gastrectomy. Suturing of the jejunum to the diaphragm. 

through-and-through suture. Then the cuff is replaced in its previous 
position as a seromuscular tube. The edg^ of this seromuscular tube are 
now sutured to the serous surface of the duodenum. 

The same suggestion of suturing two hollow viscera, one of which is 
covered with and the other lacks a serous covering, was described by Felix 
Mandl and-Max Gara, of Vienna, about the same time and independently 
of Goepel. 
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Technic. 

Steps 1 to 7 are the same as Steps 1 to 7 in partial gastrectomy with 
this difference only, that the gastro-splenic ligament is cut and the greater 
curvature of the stomach is freed from its connections with the surround- 
ing structures through its entire length (F^. 240, insert). 
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Fio. 243 Total gastrectomy (Goepel method) a Seromuscular incision of the cardiac 
end of the stomach, b Bedection of the cuff, c Sutunng of the cardia to the duodenum, 
d Serous layer of the Catdia covers the cardic^uodcnal suture-line 


Step 8. A seromuscular suture-lme unites the posterior surface of the 
cardiac end of the stomach to a loop of jejunum brought retrocolically 
(Fig. 240). A Boft-bladed clamp grasps the cardiac end of the stomach 
about one inch distal from the seromuscular suture-line. An intestinal 
clamp covered with rubber tubing grasps both jejunal loops at a distance 
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of four inches from the seromwscular suture-line (Fig. 241, left half). The 
posterior wall of the cardia and the anterior wall of the jejunum are in- 
cised (Fig. 241, left half) and suturing of the posterior lips is begun. After 
this is completed the stomach is removed by making an incision through 
the anterior wall of the cardia. A piece of gauze is placed in the cardiac 
end of the stomach (so as to prevent contamination of the wound). The 
thread, which sutured the posterior lips by an over-and-over suture, is 
suturing now the anterior lips (Figs. 241, right half) (the piece of gauze 
should be removed from the cardia before suture of the anterior lips is 
completed). The sutured anterior lip is now reinforced by a .seromuscular 
suture. 

Step 9. The jejunum is attached to the diaphragm by three sutures, 
at each side of the cardio-jejunal junction (Fig. 242), in order to diminish 
the tension on the cardio-jejunal Hne of anastomosis. 

If after total removal of the stomach it is decided to unite the cardia 
witli the duodenum, the Goepcl method a.s just mentioned, may be advan- 
tageously employed ; A seromuscular circular incision is made at the lou er- 
most portion of the cardiac end of the stomach (Fig. 243, a). The sero- 
muscular flap is reflected in the form of a cuff for a distance of three-fourths 
of an inch. The mucous layer of the cardia is cut transversely so as to 
leave a tube of mucosa protruding onc-half an inch beyond the cuff (Fig. 
243, b). The mucous tube is sutured to the duodenum by an over-and-over 
suture (Fig. 243, c). The peritoneal cuff is sutured to the duodenum (Fig. 
243, d). 
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PART IV 
CHAPTER XX 


SURGERY OF THE GALL-BLADDER AND BILIARY PASSAGES 

A. ANATOMY OF THE GALL-BLADDER AND BILIARY PASSAGES. 

VARIATIONS IN THE COURSE OF THE CYSTIC AND HEPATIC 
ARTERIES AND OF THE CYSTIC, HEPATIC AND 
COMMON BILE-DUCTS 

The gall-bladder is a pear-shaped sac which is on the average 8 to 12 
cm. long and 4 to 5 cm. in its widest portion and, when not distended 
contains about 40 to 50 c.cm. of fluid. It consists of three portions: the 
fundus, the body, and the neck, the latter being continued into the cystic 
duct. The wall of the gall-bladder consists of three layers: the tunica? 
serosa, muscularis and mucosa. The mucosa is plicated in numerous folds, 
which become longitudinal in the neck, and finally form a spiral-shaped 
fold— the spiral valve (Heister valve), which reaches the cystic duct and 
occasionally continues into it. 

The fundus of the gall-bladder usually lies free and projects in front 
of the anterior border of the liver. The body is attached to the substance 
of the liver (the “bed of the gall-bladder"). The \*isceral peritoneum 
which covers the liver, passes onto the inferior and lateral surfaces of the 
gall-bladder, binding it down to the Uver-substance. This peritoneum 
covers nearly the entire gall-bladder with the exception of its superior 
surface, •where it is attached to the liver. Occasionally it surrounds the 
gall-bladder entirely, and thus the gall-bladder may be surrounded as it 
were by a meso-gall-bladder. 

TOPOGRAPJIIC.^L ANATOMY 
Holotopic Considerations. 

The gall-bladder is situated in the right half of the epigastrium. 
Skeletotopic Considerations. 

The fundus of the gall-bladder lies at the point where the lateral border 
of the right rectus muscle crosses the cartilage of the eighth or ninth right 
rib. 

S 3 mtopic Considerations. 

The upper surface of the body of the gall-bladder lies in contact with 
the substance of the liver. The lower surface of the fundus rests on the 
right colic flexure (hepatic flexure of the colon), and the lower surface of 
the body rests on the pars superior duodeni. 

43S 
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Abnormalities 

The gall bladder is occasionally absent Occasionallj, there are tuo 
separate, independent gall bladders 

Cystic Duct 

The cystic duct is usually S-shapcd and joins the mam hepatic duct 
at an acute angle, thus forming the common bile duct This is, hone^cr, 
true oulj in 75 per cent of all ca*=‘es In the rest of the ca'^es there are varia- 
tions nhich nill be discussed later The average length of the cjstic duct 
IS 4 6 cm , the length ranging usually from one and a half to clc\en cen- 
timeters The mam hepatic duct is formed by the union of the right and 
left hepatic duets, each of \\hieh is an excretory duct for the correspond- 
ing lobe of the liver The hepatic duct runs as an unpaired trunk, for a 
feu centimeters uhen it is joined bj the cj’stic duct to form the common 
bile duct Houe\er, in some cases the right and the left hepatic ducts join 
each other m the substance of the Ii\er, forming there the mam hepatic 
duct, 60 that outside of the liver, there is seen only the mam hepatic duct 

The average length of the mam hepatic duct is about 4 5 cm , being 
m some cases as short as 2 cm and in others as long as 9 cm The com- 
mon biie-duct IS formed by the union of the cystic and the mam hepatic 
ducts After it is formed, it runs along the outer border of the hepato- 
duodenal ligament, and is subdiMdcd into the supraduodenal, retroduo- 
denal, and mtraduodenal portions In its retroduodenal portion the com- 
mon bile duct usually lies in the substance of the pancreatic tissue and oc- 
casionally in a deep groo\ e or in a shallow furrow on the posterior surface of 
the pancreas The a\erage length of the common bile duct, according to 
Langenbuch, is 8 cm iMost frequently the pancreatic duct (Wirsungian 
duct) joins the common bile duct m the wall of the duodenum, namely, in 
the diverticulum duoclem (ampulla Vaten) However, quite frequently the 
Wirsungian duct joins the common bile duct outside of the duodenum 
In such cases, they enter the ampulla Vaten bj a common opening 

In some cases these tw o ducts run independently of each other, al- 
though in very close proximity, and independently penetrate the ampulla 
Vaten Each then has its own opening, the^^e being separated from each 
other by a transverse mucous fold In some cases the accessory pancreatic 
duct (ductus Santonm) joins the common bile duct, whereas the Wir- 
snngian duct runs the entire length separately 

The diverticulum duodenale (or ampulla Vaten) is a hollow cone like 
sac, which lies m the submucous layer of the duodenum The size of the 
ampulli Vaten is, according to Opie, 3 9 by 2 5 mm In its base lies either 
the common opemng of the common bile duct and of the Wirsungian duct, 
or Iheir separate opemngs In the apex of the cone lies a small opening — 
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the poms papillaris, through whicli the mixed bile and pancreatic juice 
leave the ampulla and enter the lumen of the bowel. 

The surgical significance of the course of the common bile-duct and 
of its close relationship to the pancreas and to the Wirsungian and San- 
torini ducts is twofold : First, it is a difficult procedure to attack the intra- 
pancreatic portion of the common bile-duct. Second, there is an intimate 
relationship between diseases of the biliary tract and of the pancreas. Any 
inflammation of the pancreas may compress the pancreatic portion of the 
common bile-duct, the walls of which arc very soft, and thus produce 
stagnation of the bile. Any inflammation of the gall-bladder or of the biliary 
passages may find its way into the Wirsungian duct and produce dis- 
turbances of the pancreas. It has been proved many times that the 
injection of staimng-paste through the gall-bladder will reach the Wir- 
sungian duct before it enters the lumen of the duodenum through the porus 
papillaris. 

VARIATIONS OF TUB BILIARY DUCTS AND TIIEIR SURGICAL SIGNIFICANCE 

a. Cystic duct. In the majority of cases the cystic duct joins the main 
hepatic duct at an acute angle (Fig. 244, A). However, in many cases the 
method of union of the cystic and hepatic ducts is diiTerent. One of the 
earliest writers on this subject, Ernst Rugc, of the Kdrte clinic, classified all 
the variations of union of the cystic and hepatic ducts into three types: 

Type I— Angular union (Fig. 244, A). 

Type II — Parallel course, in which the cystic duct, before opening 
into the hepatic duct, runs parallel to it for a shorter (Fig. 244, B) or 
longer distance (Fig. 244, C), ranging from two to six or seven cm. In the 
majority of cases the parallel portions arc long rather than short. The 
parallel portions of the cystic and hepatic ducts are bound by connective 
tissue, so that in many cases they can be separated from each other by 
sharp dissection only, and even then with great difficulty. When the parallel 
branches of the cystic and hepatic ducts are very long, then they may join 
each other behind the duodenum in the pancreatic tissues, and in some 
cases they may join each other even within the wall of the duodenum 
(Fig. 244, D). 

Type III — Spiral type. 

In this type of union the cystic duct, before joining the hepatic, passes 
in front of or behind the latter and courses either on its anterior surface 
(Fig. 244, E) or on its po.sterior surface (Fig. 244, F), or continues spirally 
to the left and opens on the left side of the hepatic duct (Fig. 244, G) or 
even on the anterior surface of this duct, thus making one-fourth, one-half, 
or even a complete circle. The frequency of the different types of union of 
the cystic and hepatic ducts differs according to different investigators. 
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No of cases 
(total) 

Normal Angular 

Parallel 

Spiral 

Ruge 

43 

14(33%) 

12(29%) 

17(38%) 

Kunze 

39 

20(51%) 

19(40%) 

-( 0%) 

Descomps 

50 

40(80%) 

6(12%) 

4( 8%) 

Eisendratli 

100 

75(76%) 

17(17%) 

8( 8%) 

Total 

232 

149(64%) 

64(23)4%) 

29(12)4?; 



Fig 244 Vanatioos in the eoufse of the cystic duct 
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The surgical significance of cystic duct variations lies in the fact that 
it is very easy to injure the cystic, hepatic and the common bile-duct by 
removing the gall-bladder and that a large portion of the cystic duct may 
be left behind. A few months after a cholecstcctomy has been performed 
it may dilate and give the same symptoms as the original gall-bladder, 
similar to attacks of appendiwtia after an incomplete appendectomy has 
been performed. 

b.. Hepatic duct. Occasionally, the right and the left hepatic ducts 
join each other in the substance of the liver, and outside of the liver they 
then present themselves as a single main hepatic duct. In some cases, 
there are three hepatic ducts, which form the main hepatic duct (Fig. 245, 
A). Cases have been observed with five hepatic ducts before they united 
to form the main hepatic duct. 

Occasionally, the main hepatic dvict is absent. In these cases the cystic 
duct and two hepatic ducts join each other at a common angle, thus form- 
ing at once the common b\le-4uct. 

The surgical significance of this variation is, that if the surgeon wonts 
to drain the main hepatic duct through the cystic duct he will insert a 
drain into one of the hepatic ducts, thu.s producing only .a partial drainage. 
Furthermore, if the drainage of the hepatic duct has been made with the in- 
tention of diverting temporarily the flow of bile into the common bile-duct 
after suturing the latter, this atm will not be accomplished. 

ACCESSORY BILE-DUCTS 

The presence of accessory bile-ducts is not uncommon. Flint in 200 
dissected eases found it 29 times, t.c. in 14.5 per cent. 

These accessory bile-ducts arc tributaries either of the right hepatic 
duct (Fig. 245, A), or of the main hepatic duct (Fig. 245, B), or of the 
common bile-duct (Fig. 245, C) and even of the cystic duct. They are, on 
the average, of a fairly good size, being approximately about half of the 
size of the right or of the left hepatic ducts. However, they may be as 
large as the size of the right or left hepatic duct or so small as to admit 
only a bristle into the lumen. 

In about thirty per cent of all cases, the accessory duct is a tributary 
of the right hepatic or of the upper end of the main hepatic duct, and 
this is of no surgical significance. In about thirty-five per cent the accessory 
due t is a tributary of the lower part of the main hepatic duct, and in about 
thirty-five per cent it enters close to the site of union of the cystic and the 
main hepatic ducts. This is of great smgical significance, since the duct 
may be easily clamped by the surgeon while performing a cholecystectomy. 
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Fio 245 Anomalies of the biliary passages 
BLOOD-VESSELS 

Normal Arrangement. 

The hepatic artery takes its ongm from the celiac artery and runs 
retroperitoneally to the right until it reaches the right gastro-pancreafic 
ligament which it penetrates, and then turns upward. Before turning 
upv ard it gives off the gastro-duodenal artery and a little higher the right 
gastric artery. Then it breaks into its two terminal branches, the right and 
the left hepatic arteries, each of which runs to the corresponding lobe of 
the liver. From the right hepatic artery arises the cystic artery, \ihieh 
runs to the gall-bladder and breaks there into two branches, the anterior 
and the posterior, i\hich give the blood-supply to the corresponding sur- 
faces of the gall-bladder (Fig. 246, A). 
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VARIATIONS IN THE BLOOD-SUPPLY 
a. The right hepatic artery usually takes its origin from the main 
hepatic artery. However, occawonally it springs from the aorta, the right 
gastric, the right renal or the superior mesenteric artery. 

The normal arrangement of the branches of the hepatic artery isseen 
in Fig. 246, A. 

The different variations are shown in pictures 246, 247, and 248. Ac- 
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cording to Flint, based on the dissection of 200 cadavers, the frequency of 
anomalies of the arteries is: 

The right hepatic artery sprang from the main hepatic in 79 per cent 
and from the superior mesenteric in 21 per cent. 

The right hepatic artery before it reached the liver ran behind the 






Fiq 247. Anomalies aod v&natioB9 in the cou^ of tbe cystic and hepatic arteries 

common hepatic duct in 86 per cent (Fig- 246, A), and in front of it in 14 
per cent (Fig. 246, C). 

Tn’o right hepatic arteries were present in 3^ per cent, and in each 
case one took its origin from the main hepatic artery and the other from 
the superior mesenteric artery (Fig. 246, D)- 

Tno left hepatic arteries ^erc present in two cases, both taking their 
origins from the main hepatic, one passing in front and the other behind 
the common hepatic duct. In four ca^s, the main hepatic or the right 
hepatic artery also passed behind the poftal vein. 
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Fio. 24S. Anomalies and variations m tbe couree of the cystic and hepatic arteries 


b. The cystic artery sprang from the right hepatic artery in 98 per 
cent (Fig. 24G, A), from the left hepatic artery in 1.5 per cent (Fig. 247, 
A), and from the gastro-duodenal artery in 0.5 per cent (Fig. 247, B). 

The cystic artery ran along the right side of the common hepatic duct, 
or behind it, in 84 per cent and in front of the common hepatic duct in 16 
per cent. 
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An accessory cystic arter} was present in 15 5 per cent It arose from 
the nght hepatic arterj in 51 C per cent (Hr 248, A), from the left hepatic 
artery in 9 7 per cent (Fig 248, B), from tho gastro-duodenal artery m 
35 5 per cent (Fig 248, C), and from the pancreatico-duodenal artery in 
3 2 per cent (Fig 248, D) 

If it takes its origin from the gastro duodenal or from the paucreatico 
duodenal artery (and that occurs in nearly 39 per cent) it is easily liable to 
injury in choledochotomy operabons 

Whenever there was an accessory cystic artery it invanably crossed in 
front of the hile-ducts 

THE SURGICAL SIGNIFICANCE OF ABNORMAI ITIES 
OF BILE-DUCTS AND BLOOD \ESSELS 

Many difficulties may be encountered by the surgeon in performing 
operations on the biliary tract 

In remo\ mg the gall bladder, particularly from below , he is hable to 
injure the hepatic duct (Fig 244 E, F, G) or the arteries (Fig 246, B 
D Fig 247, B, Fig 248 C, D) If he clamps the cystic duct far from the 
point where it joins the hepatic duet, and in many cases even if he cuts 
close to what appears to him as the point of junction of the cystic with 
the mam hepatic duct, he will leave behind a largo cystic duct which will 
in a few months become distended enough to form practically a new gall- 
bladder These patients may ha\c attacks of cholecj stitis after the gall- 
bladder has been rcmo\ed just, the same as occasionally, patients have 
attacks of appendicitis after appendectomy has been performed In the 
latter case, this is the fault o( surgeon who could remove the entire 
appendix if ho would bear in mind that a portion of it occasionally lies 
under the serous surface of the cecum This is not true, however, in the re- 
mo\ al of the gall bladder, since the remo\ al of the spiral cystic duct w ith a 
turn of 180® or en of 360®, w ould offer such great difficulty that it w ould 
probably be the wisest thing not to attempt the remo%al of the spiral 
cystic duct in its entire length, but merely to cut it off at the point where 
the neck of the gall bladder joins the cystic duct 

Anomalous blood vessels miming behind or below the cystic duct are 
also a source of danger (Fig 246, D, Fig 247, B, Fig 248, C, D) 

The cystic, or the nght hepatic artery when it crosses in front of the 
common bile-duct is also a source of danger when choledochotomy is per 
formed (Fig 247, B, Fig 245, C) The same is true when the gastro-duo- 
denal artery makes a cur\ e in front of the common bile duct (Fig 248, E), 
just as well os m those anomalous ca'^es in which the cystic artery takes its 
origin from the gastro-duodenal (Fig 248, C), the superior pancreatico- 
duodenal (Fig 248, D) or the siipenor mesenteric artery and crosses m 
front of the common bile duct 
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The drainage of the hepatic and common bile-ducts is by no means a 
simple procedure in the “long parallel type" of union of the cystic and 
main hepatic ducts. 

Removal of stones from the cj'stic duct of the spiral type, wlien the 
stones lie in that portion of the duct which is situated behind the main 
hepatic duct, will result in opening of two ducts instead of one (Fig. 244, 
F, G). All these possibilities have to be kept in mind by a surgeon before 
he starts any kind of work on the gall-bladder or on the biliary passages. 

B. SURGICAL PROCEDURES ON THE BILIARY TRACT 
I. CHOLECYSTOTOMY (CHOLECYSTENDESIS) 

This is an operation in which the gall-bladder is opened and closed at 
the same sitting. It has usually been performed for the removal of gall- 
stones. Van der TViel, in 1687, was probably the first who performed it on 
a living human being. Later it was entirely forgotten until Meredith per- 
formed it in 1883. After opening the gall-bladder and the removal of the 
stones he closed the gall-bladder. Some surgeons considered this operation 
as an "ideal cholecystotomy.” However, now there can hardly be found 
any surgeon who would consider this operation ideal. Whenever the gall- 
bladder is deliberately opened it should be drained. This means that 
cholecystotomy should never be performed. 

ir. CUOLECYSTOSTOMY 

The first deliberately planned cholecystostomy for the removal of 
stones was done by Jean l^uis Petit, in 1743. 

Thudichum, in 1859, suggested a two-stage cholecystostomy. In the 
first stage the gall-bhidder was sutured to the abdominal wall, and in the 
second stage it was opened. As a “one stage" operation, this was first 
performed by an American surgeon, Bobbs, in 1867, when he thought 
that he had opened an ovarian cyst. ICocher was the first who, in 1878, 
performed successfully and deliberately a cholecystostomy in one stage. 
Definition. 

The term. “ch(ilecy&tQatam.y" eanslsla. at 3 Greek, wocdsi bilei 
KiioTis, cyst; and <7 t6/xo, mouth. It signifies an artificial fistula of the gall- 
bladder, connecting the latter with the outside world. 

Indications. 

1. Gall-stones, with severe infection of the gall-bladder. 

2. Any pathology of the gall-bladder usually requiring cholecystec- 
tomy, but associated with pathology of the common bile-duct which cannot 
be taken care of at the time of the operation. In such a case it would be 
unwise to remove the gall-bladder on account of a possible future need for 
it should it become necessary to side-track the common bile-duct by per- 
forming a cholecysto-enterostomy. 
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5 In feeble patients m whom choleej^tectomy is indicated, but y hich 
on account of their weakness must be postponed until some other time 

Techmc 

Abdominal Incision 

Different incisions are used for work on the gall bladder We use in 
mir work the Gour\oisier or Kausch incision (Fig 36 1 and 3) 

Step 1 The abdomen is opened, and the right side of the patient's 
back IS placed in an elevated position either by a sand bag or by lifting 
the side of a spcciallj constructed table (Fig 249) This simple change 





Fia 249 The right side ot the cbest IS elevated (Wheplnck Elliot methnd ) 

in the position of the patient w as mtroduced by WTieelock Elliot of Boston 
This brings the liver to the surface of the skm and facilitates all operations 
on the gall-bladder and liver 

Step 2 The round hgament of the liver is grasped by an artery forceps 
and handed to the assistant who pulls it slightly in the direction of the left 
shoulder joint of the patient The bibary region is “vailed off” from the 
rest of the peritoneal cavity by placing three laparotomj pads moistened 
m w arm normal salt-solution One pad is laid in the pouch betv een the 
inferior surface of the nght lobe of the hver and the upper pole of the right 
kidney (Morison pouch), another, in front of the stomach and the third, 
below the stomach m front of the small bouel 

In order to pre\ ent the loops of the small bow el from appeanng m 
the operative field, we have used for many jears the follouing simple 
procedure Before placing the third laparotomy pad, we pick up the 
omentum and spread it carefully over the small bowel Then only do we 
place m front of it the third laparotomy pad 



450 THC SURGICAL TECHNIC OF ABDOitINAE OPERATIONS 

This simple procedure eliminates entirely the troublesome feature of 
the small bowel appearing constantly in the operative field. 

By placing the three laparotomy pads in the above described manner, 
the entire abdominal ca\'ity is “walled off” from the operative field. 

Step 3. A moist laparotomy sponge with an opening in it, the length 



of which is one inch, covers the gall-bladder in such a manner that the 
opening corresponds to the place in the gall-bladder where the incision is 
contemplated (Fig. 250). The sponge is attached to the wall of the gall- 
bladder by two Allis forceps, and the wall of the exposed portion of the 
gall-bladder is grasped by two vulsella after which the contents of the 
gall-bladder are aspirated by a Qringe attached to a fine needle. 
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Step 4. The all of the gall-bladder is snipped m ith scissors bet\i een 
the tv, o vulsella for a distance of half-an-inch The \ ulsella are reapplied 
bj catching the lips of the opening m the gall-bladder (Fig 250, lover 
insert) 

A scoop IS introduced into the gall-bladder and all the stones arc re- 



Fia 231 Cholecjstostomy Immobikz&tion of the catheter by a transfixing suture 


mo\ed The cystic, hepatic and common bile-ducts are then palpated to 
ascertain whether anj stones are present in them 

If there are anj stones, an attempt should be made to “milk” them 
back into the gall-bladder IWe should not be misled by mistaking a 
calcified lymphatic gland for an jntra-biliary stone 1 If very small particles 
of stones ("sand”) are present, it is best to introduce a piece of gauze and 
remove them by it 
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Step 5. A rubber tube wth a diameter of about eight millimeters 
(about one-third of an inch) is introduced into the lumen of the gall- 
bladder for a distance of one inch. The rubber tube is fixed to the wall of 
the gall-bladder by a transfixing suture (Fig. 251). 



Fio 252. Cholecystostomy. Lefl vpper imtrl — Purae-string suture is inserted. 
upper jnjeri— Showing the method of iDTagmatioa of the catheter Loner insert — The 
catheter is hved in its final position. 

Step 6. A purse-string suture is inserted into the gall-bladder pre- 
cisely in the same manner as in the Stamm method of gastrostomy, leaving 
one loop and two long ends (Fig. 252, left upper insert). The purse-string 
is then tied in the same manner as described in the Stamm method of 
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gastrostomy Thus will invert the serous edges of the gall-bladder, which 
will facilitate the future spontaneous closure of the opening when there is 
no longer need for a drain (Fig 252, lower insert) 

The of the gall-bladder should not be fixed to the panetal peri- 
toneum, since fixation causes a dragging pam and occasionally, due to 
pulling of the gall-bladder, causes kinks m the common bile-duct which 
may result in an obstruction of the duct 

m CHOLECl’BTECTOMY 

The first cholecystectomy on a human being u as performed by Lang- 
enbuch, m 1882 On ammals it tv as done as early as in the 17th century. 
Zambecarn, of Italy, performed it successfully on a dog in 1630 

In Snitzerland ifc nas first performed on a human by Courvoisier in 
1885, in France, by Thiriar, in 1885, and in the United States by Ohage, 
in 1887 

Definition. 

The term "cholecystectomy” consists of three Greek words 
bile, Kvirrts, cyst, and Iktouti, excision It signifies removal of the gall- 
bladder 

Indications 

1 Primary carcinoma of the gall bladder 

2 Chrome and subacute cholecystitis {in acute cases, the operation 
should be postponed until the acuteness "cools off”) 

3 Gangrene of the gall-bladder 

4 Chrome empyema of the gall-bladder due to stricture of the cystic 
duct 

5 Bemgn tumors of the gall-bladder 

6 Multiple ulcerations of the gall-bladder 

"straTvberry" gall-bladder as a pathological condition and they advise to 
leave it alone ] 

8 Calcification of the gall-bladder 

Cholecystectomy should not be performed as the first of a senes of 
operative steps in the case of stneture of the common duct, or in the 
presence of stones in this duct Hie pathology of the common bile-duct 
must first be corrected, since if anything should happen to this duct at the 
time of its repair after the removal of stones, the surgeon may utiUze the 
gall-bladder for anastomosis with the gastro-intestinal tract Only after 
the common bile-duct pathology has been corrected may the surgeon per- 
form cholecystectomy. 
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Teclmic. 

Step 1. Abdominal Incision. Various incisions are used (Figs. 30, 37). 
We prefer either the Courvoisier or the Kaiisch incision (Fig. 36, 1 and 3). 
In the case of stout patients the Sprengel incision (Fig. 3G, 2) gives addi- 
tional room. 

The position of the patient is the same as in all cases of gall-bladder 
surgery and has been already described. 

Step 2. After the abdomen is opened the gall-bladder and the surround- 
ing riscera should be eXiimined. 

First, the stomach should be explored, especially along the anterior 
and posterior surfaces of the lesser curvature, since in 80 to 90 per cent 
of all the cases of ulcer of the stomach the ulcer is situated close to the 
lesser curvature. If an ulcer is present there the surgeon should decide as to 
the pathology of which organ is responsible for the patient's condition. 

If both organs are pathologically altered to about the same degree, 
the gall-bladder should be removed first and the pathology of the stomach 
should be corrected at some future time. However, if the operation on the 
stomach has been deferred, it should uever be resumed without checking 
up, both clinically and roentgenologically, whether the ulcer of the stomach 
is still present, since cases have been encountered in which a gastric ulcer, 
definitely demonstrated at the time of the first operation, healed after the 
gall-bladder and the appendix had been removed. 

After the stomach has been examined, the liver should be "rotated.” 
This consists in making the inferior surface face anteriorly. This is ac- 
complished by- grasping the anterior border of the liver with the hand 
covered by moist gauze and drawing the liver upward. The newly acquired 
position of the liver can be sustained by Iiolding the border of the liver by 
the hand and by catching Avith an artery-forceps the round ligament of 
the liver. Tliis rotation of the liver can be made still more pronounced by 
passing the hand of the surgeon between the liver and the diaphragm, 
.so that a suction of air takes place. However, this maneuvTe should never 
be tried in the ca.se of an acute condition of the gall-bladder, on account 
of the po.ssibility of infecting the subdiaphragmatic space, with the sub- 
sequent formation of a subphrenic abscess. After "rotation” is done, the 
gall-bladder sliould be "w'alled off” by three laparotomy pads as described 
above. 

Next the cj'stic, hepatic and common bile-ducts should be examined. 
The index-finger of the right hand is placed along the lower border of the 
gall-bladder and is carried in an upw'ard, medial and backward direction 
until it reaches the foramen epiploicum (“foramen of Winslow”). The 
common bile-duct is palpated by keeping the index-finger of the right 
hand in the foramen of Winslow with the thumb of this hand resting on 
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the \entral surface of the anterior nail of the foramen (Fig 253) [It 
should be hept m mind that the common bile duct lies in the most lateral 
portion of the anterior nail of the foramen of Winslon It should al=o be 
kept m mind that a calcified gland or glands may be pre'sent l}ang clo'c to 



f OUDM 

Fio 253 CholecjBtcctoniy ^nclwr#— Palpation of the anterior wall of the foramen of 

t\ n low Ijiserl — Clamp ng the wall of the gall bladder 

the common bile duct and the«e should not be mistaken for mtrabiliary 
stones ] 

If stones are found m the common bile duct their removal from this 
duct should be undertaken first, and only after this is successiuUy done 
should the gall-bladder be removed "NVe should aluajs remember that 
until it is decided whether the gall bladder should be removed or not, no 
forceps should clamp its wall 
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The removal of the gall-bladder can be done from below or from above. 
The operation from below is neater. However, due to the frequency of 
anomalies in the course of the blood-vessels and of the biliary ducts, it is 
safer to remove the gall-bladder from above, 
a. Removal of the gall-bladder from above. 



Fia. 254. Cbole&ystectoray from above. Separation of the gnll-bladdcr from its bed. 


Step 3. The wall of the gall-bladder is grasped by an artery-forceps 
close to the fundus and is put on a stretch by pulling the forceps. With 
another artery-forceps the lower border of the gall-bladder is grasped about 
one inch or an inch and-a-half below' the first forceps (Fig 253, lower 
insert). 

A fold connecting the proximal portion of the gall-bladder with the 
duodenum [this is present in 12 to 25 per cent of all cases] is exposed. It 
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is grasped close to the gall-bladder by a surgical tissue-forceps and is tom 
down to the neck of the gall-bladder. Usually this is accomplished very 
easily. If it cannot he pulled readily, then its edge is snipped by scissors 
and it is separated by the index-finger of the right hand, covered with a 
piece of gauze. However, before cutting or separating this fold from the 



Fio. 255. Cholcoysteetomy from sbove. Upptr insert — Clamping the cystic artery. Main 
picture— The cystic artery ia cut; clamping the cystic duct. 


gall-bladder it should be palpated, since in anomalous cases a blood-vessel 
may traverse it in the direction toward the gall-bladder. 

After this fold has been severed, the portion of the gall-bladder close 
to the neck is exposed and tie wall of the gall-bladder in this region is 
grasped by a third artery-forceps. By slight pulling with the three artery- 
forceps the entire gall-bladder is now well exposed. 
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Step 4. The upper forceps attached to the fundus of the gall-bladder 
is gently pulled forward. Thus, the peritoneal fold A\hich connects the 
gall-bladder with the liver will become stretched and the outline of the 
gall-bladder wall will be clearly seen. This stretched peritoneum is then 



Fig 256. Cholocystcctomy from above. Peritonliation of the bod of the gall-bladder. 


cut close to the wall of the gall-bladder for a length of one inch. The 
index-finger of the left hand is introduced behind tho gall-bladder and 
separates it from its liver-bed (Fig. 254). While doing this the gall-bladder 
is gently pulled away from the liver. This will bring into marked relief the 
peritoneum wliich connects the wall of the gall-bladder tvith the liver. 
The peritoneum is then cut close to each side of the wall of the gall-bladder. 
When approaching the neck of the gall-bladder a peritoneal fold will be 
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seen This should be clamped by an artery-forceps, since in it runs the 
cystic arteiy (Fig 255, left insert) This fold is cut between the arterj- 
forceps and the w all of the gall-bladder Now the three forceps attached 
to the gall bladder are gently pulled upward This will expo'^e the cjstic 



duct and the place where it joins the hepatic duct m order to form the 
common bile duct 

The cjstic duct is now clamped by a curved artery-forceps placed 
half an inch from its point of junction w ith the hepatic and common bile- 
ducts Another ciir\ed artery-forceps clamps the duct, which :s then cut 
between the tw o clamps (Fig 255) Hie open end of the dact is disinfected 
b 3 tincture of iodine and alcohol and then ligated bj chromic catgut No 1 
The ends of the thread arc cut short 
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It is not advisable to ligAte the cystic duct either very close to or too 
far from its junction 'with the hepatic duct. In the first case, the surgeon is 
liable to injure the hepatic or the common bile-duct, and in the other 
case, the remaining cystic duct may expand and become, so to speak, a new 
gall-bladder. 



Fia. 258. Cholecystectomy from below. Main picture — Clamping the cystic duct, /nserl — 
Division of the cystic duet and clamping the cystic artery. 


Step 5. The lips of the peritoneal folds are sutured together so as to 
cover the bed of the gall-bladder (Fig. 256). 
b. Removal of the gall-bladder from below. 

Step 3. As Step 3 in "Removal of the gall-bladder from above.” 

Step 4. With a curved forceps the peritoneum is torn anteriorly be- 
tween the cystic duct and the cystic artery (Fig. 257). There is generally 
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no danger either of tearing the duct or the artery, since they usually slide 
away. A curved forceps is then introduced into the slit thus produced 
between the cystic duct and artery. The jaws of the clamp are then spread 
sufficiently to separate the cystic duct from the cystic artery for a distance 
of one inch (Pig. 257). A curved forceps then clamps the cystic duct one- 



Fio. 259. Cholecystectomy from below. The cystic duct and artery are cut; separation of the 
gall-bfadder from the liver. 

fourth of an inch away from its point of junction with the hepatic duct. 
This forceps is placed in ^ueh a manner that its convex surface faces the 
common duct (Fig. 258). Another curved forceps clamps the cystic duct 
one-fourth of an inch distal from the first clamp, and the duct is cut be- 
tween these two forceps (Fig. 258, lower insert). The clamp attached to 
the distal end of the severed cystic duct is then gently pulled. Tliis T\ill 
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put the peritoneal folds connecting the gall-bladder with the liver on the 
stretch. An artery-forceps then clamps the peritoneal fold in which the 
cystic artery runs (Fig. 258). This fold is then cut distal to the artery- 
forceps, between it and the wall of the gall-bladder. The index-finger of 
the right hand is introduced behind the gall-bladder and separates it from 



Fig. 2C0. Cholecystectomy from below. A forceps clamps the peritoneal fold from 
which bangs the eall-btadder. 


the bed of the liver (Fig. 259). TTie peritoneal folds which extend bett\ een 
the gall-bladder and the bed of the Uver are then put on a stretch and cut 
by scissors. Tliese manipulations are continued until only a very small fold 
is left connecting the fundus of the gall-bladder with the liver. An artery- 
forceps then clamps this fold (Fig. 260), which is cut distal to the clamp, 
thus freeing the gall-bladder from any connections with the liver. The 
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clamp attached to this peritoneal fold enables the surgeon to hold the li\ er 
con\emently ^\hilfi the next step is being performed The cystic artery 
and the duct are nois hgated 

Step 5 The hps of the penfoneal folds are sutured together so as to 
cover the bed of the gall-bladder 

In case a ligature slips from the cjstic arterj , the supposed location of 
this artery should not he grasped blindlj The following should then be 
done A finger is introduced into the foramen of Winsloiv and the anterior 
u all of this foramen is put on the stretch A Spivaek non-crushing arterial 
forceps IS introduced into the foramen and clamps its anterior wall This 
will arrest the hemorrhage The blood is then sponged out, when the ejstic 
artery w ill be readilj seen and may be clamped bj an arterj -forceps and 
ligated The Spi\ack. clamp is then removed There is no injurj done 
either to the blood-^essels or to the duct which form the anterior wall of 
foramen of ^Vinslow, since the Spivack clamp docs not damage either the 
intima of the bIood-\c‘5ScIs or the endothelium of the duct 

The question of drainage has aroused considerable contro\crsy 

The opponents of drainage (followers of the "ideal cholecystectomy”) 
give the following objections to drainage 

1 Placing of the drainage tube on the stump of the cystic duct prevents 
the accumulation of senim and the sealing of the stump, thus inviting a 
leakage of bile from the cystic duct with the formation of a biliary fistula 

2 The drainage-tube weakens the anterior abdominal wall, thus in- 
viting the future development of a postoperative ventral herma 

3 Drainage increases the length of time of confinement to bed 

4 Drainage facilitates the formation of adhesions, thus increasing the 
future morbiditj of the patient 

For these reasons, many surgeons after removang the gall-bladder close 
the abdomen completelj They are doing an 'ideal cholecystectomy ” 
This prof cdijjf! was jJVQUgjjjvjfpdjjj Gp.»mQjoy JPJ3 

the objections raised by the opponents of drainage may now nearlj all be 
eliminated Thus 

1 There is no necessilj for placing the drainage tube on the stump 
of the cjstic duct If bile escapes from the cjstic duct is accumulates in 
the most dependent portion, which is the innermost portion of the jVfonson 
pouch For this reason, we place the dram m the innermost portion of the 
pouch so that it does not touch the stump of the cystic duct at all 

2 It is not necessary to bring the drainage-tube out through the 
ongmal abdommal incision One maj pass the drainage tube through 
a small stab-wound situated imdwaj between the last nb and the iliac 
crest in the anterior axillary hue, and close completely the original abdom- 
mal incision This ehminates the objection that the dram prolongs the 
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time of confinement to bed and tends to the formation of post-operative 
ventral hernia. 

3. The objection that the drain produces adhesions and increases the 
morbidity is valid. 



Fjo. 2G1. Subserous cliolecystcctomy. "Sbellios out” the gall-bladder from its serous covering. 


This objection is probably the only valid objection suggested by the 
opponents of drainage. However, the followers of drainage consider drain- 
age of paramount importance, since bile should always be considered 
septic and as long as there is seepage of bile from the liver it should be 
drained. Seepage of bile comes not only from the cystic duct from which 
a ligature has slipped off, but also from the accessory extrahepatic bile- 
duets (which were described in the subchapter “Variations of bile-ducts”), 
and also from the accessory bile-ducts which directly connect the liver- 
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substance with the gall-bludder and which were torn during the process 
of removal of the gall-bladder. As in the usual methods of removing 
the gall-bladder there is no way of preventing tears of the small acces- 
sory ducts •which, directly connect the liver-bed with the gall-bladder, 
there is nothing else left for the surgeons but to drain, or as an alterna- 



tive to employ those methods which will prevent leakage of bile from the 
liver. 

Two procedures have been suggested to prevent the leakage of bile: 

1. Subserous cholecystectomy, in which the serous layer of the gall- 
bladder is incised and the musculo-mucous layer is shelled out; 

2. Mucoclasis (Pribram operation), in which the mucosa and all or a 
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part of the muscularis are destroyed either by the thermocautery or by 
diathermy. 

1. SUBSEROUS CHOLECYSTECTOMY 

The term, "subseroiis cholecystectomy” was coined by 1711261 in 1906. 



Flo. 263. Subaeious ctolecysteclomy. Sulunog the leaflets of the serosa layer of the 
gaU'bladder to each other. 


However, CourvoUier, Langenbuch and others performed it long before 
IVitzel described it. 

Technic. 

Step 1. The serosa on the inferior surface of the gall-bladder Is incised 
in the form of a racquet from the fundus to the cystic duct (Fig. 261, 
insert). The line of cleav'age between the serosa and the muscularis is 
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found, and the serosa is separated from the muscularis along this line until 
the musculo-mucous \\ all is shelled out from its serous co\ ermg (Pig 262) 
The cystic duct is then clamped by tv o forceps and the gall-bladder is 
cut between them The cystic duct la now hgated 

Step 2. The leaflets of the serosa are sutured to each other (Fig 263) 
This method is supenor to mucoclasis Howe\ er, it is not alw ays possi- 
ble to perform it Then the foUownng method is used by some surgeons 

2 MUCOCLASIS (PRIBRAM OPERATION) 

This operation was described by Pnbram in 1928 At the time of the 
first publication of his method he had performed it on 200 patients He 
ad\ ocated dcstrojang the mucous membrane of the gall-bladder, without 
remo\ al of the gall-bladder by sharp instruments such as kiii\ es, so that 
the bed of the gall bladder was left intact He called this operation muco- 
clasis He advised using the thermocautery fur destroying the mucosa of 
the gall-bladder after ligation of the cystic duct and artery, with subse- 
quent suturing of the remaining seromuscular layer bj a serous approxi- 
mation 

However, m a following paper on the same subject, published on April 
27, 1929, he advocated tlie use of diathermy instead of the thermocautery, 
m order to destroy the inner surface of the gall-bladder by electrocoagu- 
lation Ho used an electrode of I by 2 cm in size and advised pressing the 
electrode against the mucosa with only slight pressure so as not to burn 
through the entire thickness of the wall of the gall-bladder and injure 
the substance of the li\ er P L hlinszi and F A Olmedo, in November, 
1931, published tbeir results in an article entitled “Mucoclasis of Pnbram,” 
reporting thirteen cases in which they clectrocoagulated the mucosa and 
muscularis by diathermy and reduced the thickness of the wall by two- 
thirds All the patients recovered Pop, of Cluj Umversity (Eumama), 
published, m 1931, the report of 30 cases uf mucoclasis as performed 
mostly by himsel! in the clinic ol Prol Jacdbivnci He mentioned in Ibis 
paper that Pribram had already performed 310 operations with 0 deaths 
(2 9 per cent mortahty) In his 36 cases there was not a single death He 
u«ed the thermocauteiy m the earlier operations, and elcDtroeoagiilation 
by diathermy m the later cases 

Albertin, m 1933, published an additional 10 cases of obliteration of the 
gall-bladder by the Pribram method without a single death 

Step 1. The abdomen is ojieued, the surrounding structures are exam- 
ined, and the gall-bladder is walled off from the rest of the peritoneal 
cavity 

Step 2 The gall-bladder contents are aspirated through a two-way 
syTinge (Fig 264) The bladder is washed out several tunes, first with 
sabne and then with mild antiseptic solution (Rivanol 1 m 1,000) 
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Step 3. Tlie serosa over the cystic duct is incised and the latter laid 
bare and cut between two ligatures {Fig. 264). The cystic artery is ligated, 
when this can be done easily and quickly, but this is not essential. 

Step 4. The gall-bladder is opened (Fig. 205), the stones are removed 
and if possible the proximal cystic stump is excised. 


L'K' 




Fia. 264. Mucodasts operation (Pnbram operation). 

Step 5. The inside of the bladder is electrocoagulated down to the 
serosa by an electrode of 1 cm. by 2 cm. (Fig. 205). If, however, it is 
necessary, one can electrocoagulate down into the liver bed in ca.ses of 
abscesses or necrosis of the gall-bladder wall. 

Step 6. The remnants of the gall-bladder wall are sutured to each 
other by their serous surfaces. In this way the gall-bladder is entirely ob- 
literated. 




KIUCOCLASIS 


Step 7 The fibdomen \s closed in tiers 

Se\eral objections have been raised against the method of Pribram 
1 Opening of the lumen of the gall-bladder E\cn after all its con 
tents have been aspirated it is still hazardous to open an infected gall 
bladder 
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There seems to be a growing sense of disappointment in the results 
obtained from a cholecystectomy. Many consider the gall-bladder not only 
as a mere reservoir for bile, but they attach to it an important physiologi- 
cal function. They believe that as long as possible the gall-bladder should 
not be removed. For this reason, Pribram lately suggested, instead of 
using cholecystectomy, making a small opening in the neck of the gall- 
bladder, removing the stones (if they are present), and then performing 
cholecj’sto-choledoehostomy, an operation which was already performed by 
Wolff, in 1909. In all the cases that he reported thus far the results have 
been gratifying. The description of this method will be found under chol- 
ecysto-choledoch ostomy. 

Some surgeons advised performing a cholecysto-gastrostomy or chole- 
cystoduodenostomy instead of a cholecystectomy, thus producing “internal 
drainage of bile." The technic of these procedures will be given below. 


Definition. 


IV. CVSTICOTOMY 


This is the opening and closure of the cystic duct at the same sitting* 


Indications. 

There are hardly any indications for the performance of this operation. 
Ilouover, it was often u.sed in the pioneer days of biliarj’- surgery for re- 
moval of stones in the cystic duct or for hydrops of the gall-bladder due to 
the obstruction of the cystic duct by stones. This operation was first per- 
formed by Lindner, in 1891. 

After the cystic duct was exposed it was incised, the stones removed, 
the opening closed by two rows of catgut sutures, and the gall-bladder 
drained. Surgeons today prefer to perform a cholecystectomy. With the 
latest trend in surgery in preserving the gall-bladder, it is highly probable 
that cholecystogastrostomy and cholecj'stocholedochostomy will be per- 
formed for the cases in which formerly cysticotomy was done. 


Y. HEPATICOTOMY 

This consists in the opening and closure of the hepatic duct at the 
same silting. It is usually performed for the removal of stones. 

The first hepaticotomy w’as performed by Kocher, in 1889, unintention- 
ally. He removed a stone, making an incision of a structure that he be- 
lieved to be the gall-bladder. The autopsy showed that the opened riscus 
was the hepatic duct. 

Usually, after the opening in the duct is closed, the abdominal cavity 
is drained. This operation is technically difficult on account of poor accessi- 
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bility of the hepatic duct The best thing to do in the case of a stone in the 
hepatic duct is to “ milk ’* it into the gall bladder or into the common bile 
duct 

VI HEPATICOSTOMY 

This IS an artificial communication bet^^een the lumen of the hepatic 
duct and the outside Tvorld It \ias first performed by Kno^\Eley Thornton 
in 1888 This can be accomplished by opening the hepatic duct and sutur 
mg its edges to the anterior abdominal wall In the case of a moderately 
distended liepatic duct, this is hardlj possible In the case of a very dilated 
hepatic duct it can he easily execiifed, and this is the manner in which 
Knowsley Thornton performed it 

VII CHOLEDOCnOTOMY AND CHOLEDOCIIOSTOMY 

Defimtion 

This consists in incising the common bile duct and closing it at the 
same sitting with (choledochostomy) or without draimng the duct (chole 
dochotomy) Langenbuchwas thefirstwho suggested it, in 1884, Kummell 
was the first to perform it m the same jear ITnowsley Thornton was the 
first who successfully performed it, m 1880 In case the common bile duct 
IS closed without drainage it is called cholcdochotomy, and it a drain la 
placed, one end of which lies m the common bile duct and the other is 
brought outside of the abdominal caMtyjit is called choledochostomj 

Indications 

This operation is usually done for the ^emo^al of impacted stones, 
which may he either in 

a The supraduodenal portion 
b The retroduodenal portion 

c The mtraduodenal portion of the common bile-duet where the duct 
tra\ crscs the thickness of the duodenal wall 

d The diverticulum duodeni (ampulla of Vater) 

According to the location of the stone there arc described 
a The supraduodenal choledochotomy and choledochostomy (langen- 
buch operation) 

b The retroduodenal cholcdochotomy (Haasler operation) 
c The transduodcnal choledochostomj or internal choledochoduoden 
ostomy (Kocher operation) 

d The duodeno-choledochotoraj or ampuUary choledochotomy (Mc- 
Bumey operation) 
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ft. THE SUPRADUODENAL ClIOLEDOCIIOSTOMY (LANGENBUCII 
OPERATION). 

Step 1. The position of the patient, the abdominal incision, and the 
"walling off” of the biliary region are precisely the same as in other opera- 
tions on the gall-bladder and on the biliary passages, and have been already 
described. 



Step 2. The index-finger of the left hand is inserted into the foramen 
of Winslow and the duct is palpated between the thumb and this finger. 
The stone is located and steadied with the thumb and the finger. The 
wall of the common bile-duct is cut over the stone which is squeezed out. 

The edges of the lips of the incised ■wall of the common bile-duct are 
grasped by two vulsellum forceps. An L^haped tube is introduced into 
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the diint and the other end is brou^t outside the abdominal ca\ity The 
common bile duct is closed anugly around this tube (Fig 266) A 'loft 
rubber tube is placed to the right of the common bile duct and the other 
end of it 13 also brought outside of the abdominal cavitj [N B There is 
quite a divergence of opimon as to whether the common bile duct should 
be drained after it is incised Some place a rubber catheter for drainage of 
the hepatic duct only Some dram onij the common bile duct, some place 
a T tube, draining both the hepatic and the common bile duct some use 
an L-shaped tube Some do not use a drain m the common bile duct at all 
being satisfied mth placing a dram extrabiliary ] 

b RETRODUODENAL CHOLEDOCHOTOMY (HAASLER OPERATION) 

This uas suggested by Haasler, in 1898 The characteristic feature of 
this procedure is that the second part of the duodenum is mobilized by 
the Kocher method and the posterior nail of the duodenum is turned 
anteriorlj (Fig 221) 

This portion of the duct is either covered by pancreatic tissue or lies 
m a groo\e within the pancreas The gland must for this leason either be 
cut or separated bluntly After the duct is exposed it should be incised 
the stone removed and the duct sutured A dram should be left in the 
surrounding tissues 

e TRANBDUODENAL CHOLEDOCHOSTOMY OR INTERNVL CHOLEDOCIIO 
DUODENOSTOMl (KOOIIER OrERATION) (FIG 207) 

This operation was first performed by Kocher in 1894 and was de 
scribed by him as ‘ Internal Choledocho duodenostomy It consists in 
incising the anterior w all of the second part of the duodenum and then the 
posterior wall, until the duct is exposed lying mtramurally and then m 
opening the common bile duct 

This IS usually done for removal of stones impacted in the third part 
of the common bile duct that is in the purliuii of the duct w hich tra\ erses 
the w all of the duodenum 

Techmc 

Step 1 The abdominal incision, the position of the patient and the 
rotation of the h\er are the same as usually m operations on the gall 
bladder and biliary passages 

Step 2 The mobihzation of the duodenum by the Kocher method and 
the bringing of the duodenum to the surface of the skin are done in the 
manner already described 

Step 3 The duodenum is steadied with two fingers of the left hand 
which hold its wall close to the impacted stone The anterior wall of the 
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duodenum is cut, and a \TilseIlum grasps each lip of the wound. A finger 
is inserted into the lumen of the duodenum and its posterior wall is pal- 
pated. If the stone lies close to the ampulla, an attempt is made to extricate 
it through the ampulla. If the surgeon fails to do this (and that happens 
most frequently), then the posterior wall of the duodenum and the duct 
over the stone are cut. 



Fig. 267. Transduodenal cboledochostony (Kocher operation). 


Two catgut sutures are inserted, one on each lip, which include all the 
substance between the mucosa of the posterior wall of the duodenum and 
the stone. Each suture thus includes part of the posterior wall of the 
duodenum and the anterior wall of the duct. These two sutures are used 
as traction-sutures and facilitate the removal of the stone. After the latter 
is removed, it is important not to suture the lips, that is, to leave them 
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open. Thus, a choledocho-duodenostomy has been performed. If, hou-- 
ever, in order to remove the stone the incision of the posterior vail is 
continued upward and reaches the rctroduodenal portion of the duct, then 
the lips of the open posterior wall of the duodenum should be sutured to 
the lips of the opened common bile-duct. Otherwise, leakage of bile and 



Fio. 26S. Ampullary choledochostonty (McBuroey operation). 


of intestinal contents into the free peritoneal cavity or into the retro- 
peritoneal space will ensue. 

Step 4. The anterior wall of the duodenum is sutured in layers. The 
first is through-and-through and the second seromuscular. The seromus- 
cular suture-line is covered by omentum. 

Step 5. The abdomen is closed without drainage. 
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We must emphasize again, that as the third part of the common bile- 
duct lies in the thlchness of the duodenal wall, in the Kocher operation 
the posterior wall of the duodenum is cut into, but not through. 

d. AMPULLARY CIIOLEDOCIIOSTOMY (McBURNEY OPERATION) (FIG. 26S) 

This consists in opening the anterior wall of the duodenum in order 
to expose the ampulla Vateri and then in cutting through the lip of the 
opening (porus duodeni) followed by the extraction of the stone. 

After the stone is removed, the incised iip of the ampulla is not sutured 
(otherwise stricture of the porus duodeni may ensue), but the inci«ed 
anterior wall of the duodenum is, of course, closed. 

Vlir. RECONSTRUCTION OF TUB BILIARY TRACT 

Numerous procedures have been described to reestablish the flow of 
bile into the alimentary tract in case the patency of the duet has been 
lost from any cau.se, or to make new channels for the flow of bile into the 
alimentary tract. These numerous methods can be grouped into several 
classes: 

1. Reconstruction of the biliary tract by excision or by plastic methods. 

A. Excision of the constricted portion of.the bile-duct with end-to-end 
anastomosis of the divided ends. 

a. Direct end-to-end anastomosis. 

b. Indirect end-to-end anastomosis. 

B. Plastic reconstruction of the biliary tract: 

a. Incision of the anterior wall of the bile-duct longitudinally with 
suturing it transversely. 

b. Longitudinal incision of the anterior wall of the constricted bile- 
duct with the introduction into its lumen of a portion of a catheter, and 
surrounding the opening ^nth omentum. 

c. Reconstruction of the biliary tract by a pedicle-flap made from the 
wall of an adjoining Anscus of the gastro-intestinal tract or from the gall- 
bladder. 

d. Reconstruction of the biliary tract by a flap of different structures 
not connected with their mother-tissue (fascia, veins, arteries, etc.) (“Free 
transplantation”). 

2. Implantation of a portion of the biliary tract into some portion of the 
gastro-intestinal tract (stomach, duodenum, jejunum) : 

a. Direct implantation. 

b. Indirect implantation. 

3. Direct communication between the liver and some gastro-intestinal 
viscus. 

4. Implantation of an existing external biliary fistula into the gastro- 
intestinal tract, or the artificial formation of an external biliary fistula with 
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subsequent implantation of it mto the selected hollow viscus of the gastro- 
mtestmal tract 

a Direct implantation 
b Indirect implantation 
1 Reconstruction of the bihary tract 



Fio 2G9 Resection of & portion of tbc common bile duct 


A Excision of the constricted portion with an end-to-end anastomosis 
a Direct anastomosis In case of impermeability of the common bile- 
duct the constneted portion may be ©tcised and the remaining portion 
sutured together 

The first end to-end anastomosis of the common bile duct was per 
!oTmcd bj Dojen, in 1S92 He sutured the dmded ends over a rubber 
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tube. Korte, in 1898, sutured the ends of the divided duct without the use 
of prothesis. The technic, as it is used now, is as follows: 

Step 1. The abdomen is opened, the patient placed in the proper 
posture, ^thc operative field isolated, and the surrounding structures ex- 
amined. 



Step 2. The liver is rotated so as to make the constricted common bile- 
duct lie as superficially as is possible. Then the common~bile-duct^ds 
separated from the other structures of the anterior wall of the foramen 
of Winslow. Two Spivack non-crushing forceps then clamp the common 
bile-duct, one proximally and the other distally from the site of the stric- 
ture (Fig. 269, insert). 
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Step 3 The stneture is excised 

Step 4 Four line silk sutures are inserted, ivliich umte the respective 
ends of the posterior lips of the divided duct (Fig 269) The ends of these 
sutures are tied, those of the middle tuo threads are then cut short and 
those of the lateral two threads are left long The non crushing clamps are 
now disengaged An L-shaped tube is inserted in such a manner that the 
short end of the tube hes in the hepatic duct, the long end of the horizontal 
portion m the common bile duct, and the vertical portion is brought out- 
side the abdominal cavity 

Step 5 A suture is inserted, connecting the anterior lips of the duct 
on each side of the vertical end of the L-tubc The threads ore tied and 
the ends are cut short 

The immediate and late results of end-io-end anastomosis are good 
However, this method should never be employed if there is any tension 
after the ends are brought together 

b Indirect anastomosis of the ends of the divided common bile-duct 
(Fig 270) 

This IS usuallj done when the divided ends are far from each other 
(more than one third of an inch) It was fir^t performed by Verhoogen, 
in 1907 Propping, in 1909, performed an indirect anastomosia utilizing a 
T tube as a bridge in order to connect the separated ends of the divided 
common bile duct The operation, as performed by Propping, is seen in 
Fig 270 It IS always better to follow tho suggestion of Sullivan namclj 
0 cover the exposed part of the rubber tube with omentum 

The immediate results of the operation are good, but the late results 
tafter 1 to years subsequent to the operation) are not good, since a 
stneture of the newly formed channel ensues Therefore, this method 
should not be used 

B PLASTIC RECONSTRUCTION OF THE BILIARY TRACT 

a Plastic reconstruction by a longitudinal incision of the anterior 
wall m the stnetured portion and by suturing it m a transverse direction 
(Fig 271) 

This method is analogous to the Hemeke Mikulicz method of pyloro- 
plasty, and ii> best done either over a T tube or over tw o tubes, one of which 
IS inserted into the hepatic and the other into the common bile duct 

The results of this method are good However, it can be used only in 
those rare cases in which the stneture is short If the latter is long then 
it IS not com ement to use this method, since the points most distant from 
each other, namely, the upper and lower ends of the stneture cannot be 
brought together 

b Plastic reconstruction by a longitudmal mcision of the constricted 
bile-duct and surroundihg the opened duct with omentum 
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The duct is opened longitiidinally. A small portion of a rubber tube or 
of a catheter is inserted into its lumen and the distal end is brought outside 
the abdomen. The opening in the duct is covered with omentum or it may 
be left open. One lip of the duct is then sutured to the other over this 
rubber tube. 



£ VOdOU j 


Fig. 271. PJastic reconstruction ol the common bile-duct bj cutting the duct longitudinally 
end eutunng it transversely. 

This method is good as long as the tube stays in. As soon as it drops 
off stricture ensues. 

c. Reconstruction of the biliary tract by the formation of a pedicle- 
flap from the wall of an adjoining viscus of the gastro-intestinal tract or 
from the gall-bladder. 

This consists in making a flap of the entire thickness of a portion of 
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the anterior gastric ^all or of the wall of the gall bladder and in implant- 
ing it into the defect of the wall of the common bile duct To Kehr belongs 
the credit for introducing this method It gives good results and should 
he considered as a good method 

d Reconstraction of the biliary tract by flaps of different structures 
not connected with their mother-tissue, such as fascia, arterial tubes, 
venous tubes, etc (“Free transplants”) 

This method has been used by many surgeons, both on the human and 
expenmenlally The transplants were autogenous, homogenous and even 
heterogenous The results were unsatisfactory and for this reason we do 
not advise this method at all 

2 Implantation of a portion of the biliary tract mto a selected part of 
the gastro-mtestinal tract (stomach, duodenum, jejunum) 

The portion of the biliary tract selected for implantation may be the 
gall bladder, the cjstic, hepatic or the common bile duct The vnscus mto 
which it 13 implanted may be the stomach duodenum or the jejunum 
The anastomosis may be direct or indirect In cose of a direct anastomosis 
this may be done bj a suture method or by a mechanical device, such as 
the Murphy button, etc [We always prefer the suture method to any m 
which a mechamcal device is employed ] 

a Direct implantation of the biliary tract mto the gastro-mtestmal 
tract 

This IS an artificial communication between the lumen of the gall 
bladder or of the cystic, hepatic or common bile duet and that of the 
sloiimeh or of the bowel The first cholecysto-enferostomj (it was chole 
cysto colostomj) was performed by Wimwarter, in 1880, by a six stage 
method 

A Russian surgeon, Monastyrski performed a cholecysto enterostom> 
(eholecjsto jejunostomj) as a one stage operation, in 1887, bj a suture 
method Acholecysto jejuiioslomy bj the ‘Y” method was first performed 
by Monprofit and reported in 1904 

The first cholecysto duodenostomy was performed by Bardenheuer in 
1888 The first cholecysto-gastroslom) was performed by Gersuny, in 
1892, and published by Wickhoff nnd Angelberger, in 1893 Cholecjsto- 
cholcdochostomy was first performed by Wolff, in 1909 He did it as a 
side tracking operation in case of a previously completely divided common 
bile duct 

Pnbram, in 1935, suggested the very same operation b> making an 
anastomosis between the neck of the gall bladder and the common bile- 
duct The reason for using this operation, according to Pnbram is that 
m recent years a close study of the physiology of the gall bladder showed 
that this organ should be preserved whenever possible and not removed 
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By making an anastomosis between the neck of the gall-bladder and the 
common bile-duct the gall-bladder is placed comparatively at rest, and this 
not only prevents a further dc\'clopincnt of the pathology of its wall but 
even an existing pathology may subside. Pribram reported eleven cases 
treated in this manner with gratifjdng results. As may be seen, Pribram’s 
cholecysto-choledochostomy is identical with Wolff’s, but it is done not as 
a side-tracking, but as an “internal drainage” operation. 

The first lateral cystico-duodenostomy was performed by Mayo 
Robson, in 1898, and the first hnpatico-duodenostomy by Kehr, in 1902. 
The first lateral eholedocho-duodcnostomy was performed by Riedel, in 
1888. 

CIIOLECYSTOCASTROSTOMY 

The first cholccyato-gastrostomy was performed in 1892 by Ger&uny, 
and the report of this case wxs made by AVickhoff and Angclberger, in 1893. 
The object of the operation was to side-track the obstructed common bile- 
duct. For many years this operation served as one of the sidetracking type 
of operations. 

Wayne Babcock, in 1920, advised using cholccysto-gastrostomy not 
only as a sidetracking operation, but also for the treatment of a gastric or 
duodenal ulcer by neutralizing the high acidity of the stomach by the 
alkaline contents of the gall-bladder. 

The same operation for the surgical treatment of gastric or duodenal 
ulcer w'as advocated by Bogoras, in 1925, and it is known in Europe aa the 
“Bogoras operation.” DuBose, in 1931, advocated the performing of a 
cholccysto-gastrostomy not only ns a sidetracking operation and for the 
treatment of gastric .or duodenal ulcer, but also as an "internal drainage” 
operation, which should replace the external drainage of bile (cholecystos- 
tomy) and cholecystectomy. 

Technic (Fig. 272). 

Step I. The abdominal incision and the exposure of the liver are the 
same as in all gall-bladder operations. 

Step 2. A seromuscular suture running in a vertical direction is made 
betw een the fundus of the gall-bladder and the stomach for a distance of 
one and one-half inches. On the stomach, the suturc-Iine is made on the 
antrum, one inch proximal to the pyloric canal. 

Step 3. The stomach and the gall-bladder walls are incised for a dis- 
tance of one inch. The line of incision on the stomach is at a distance of 
one-third of an inch from the suture-line, and on the goll-gladder one-sixth 
of an inch. The mucosa of the stomach is sutured to the mucosa of the 
gaU-bladder by a continuous suture, using chromic catgut number 0. When 
the suturing of the mucous layer is completed, a seromuscular suture is 
made betw'een the anterior Ups of the gall-bladder and stomach. 
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Step 4 The suture line is reinforced by covering it \\ith a piece of 
omentum 

Another method of making an anastomosis between the gall bladder 
and the stomach vas descnbed by Stubenrauch m 1905 A flap of the 
anterior vail of the stomach was made (Fig 273 A) and its free edge vas 
sutured to the v all of the gall bladder (Fig 273 B) The gall bladder uas 



Fiq 272 Cholecystc^astrostomy by the sutuie method 


then opened so that its lumen commumcated with that of the stomach and 
the flap '!er\ed as a bridge between the% two lumina (Fig 273 C) The 
flap was then sutured m the form of a tube Thus a tubular communication 
betv een the lumina of the gall bladder and stomach v as established (Fig 
273, C) 
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One objection is raised against eholecystogastrostomy, namely, the 
possibility of an ascending cholangitis. \^ereas there is unanimity of 
opinion that this is always present in dog experimentation, its occurrence 
in the human is much disputed. Some believe that it hardly ever occurs 
in the human, particularly when the anastomosis is made between the gall- 



bladder and the stomach and not between the gall-bladder and the 
jejunum. However, there are reports from several leading clinics that an 
ascending cholangitis was observed after performing tliis operation. In 
order to overcome this difficulty several procedures have been suggested: 

a. To make the anastomosis in such a manner that a portion of the 
gall-bladder shall lie in a channel of the Witzel type formed on the anterior 
wall of the stomach or of the duodenum (Lambret method). 
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b. To make the anastomosis between the gall-bladder and the stomach 
or the duodenum so that a portion of the gall-bladder traverses the thick- 
ness of the anterior nail of the stomach (or duodenum) similar to the 
Schnitzler t5T)e of gastrostomy (Roeder technic, Spivack technic). 



Fiq.. 274. Cholec/Btogastrostotny by tlie Spirack method. A portion of the gall-bladder la 
placed in the Ibickaess «f the stomach-wall. 

c. To make an anastomosis between the gall-bladder and the common 
bile-duct (Wolff-Pribram cholet^to-choledochostomy). 

CIIOLECYSTO-DUODENOSTOMY BY THE LAMBRET METHOD 
Step 1. A seromuscular continuous suture is made between the inferior 
surface of the gall-bladder and the anterolateral surface of the duodenum. 
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If it is difficult to place them in tiiis manner ^\’ithout tension then the 
duodenum should be mobilized by the Kocher method. 

Step 2. The gall-bladder is placed on the anterior wall of the duo- 
denum and an anastomosis is made between the apex of the fundus and 
the innermost part of the anterior surface of the duodenum. 



Fio 275. Cliolecystogastrostomy by the Spivack mctbod. Anastomosis between the stomach 
and the gall-bladder is begun 


Step 3. The portion of the gall-bladder which lies on the anterior wall 
of the duodenum is covered by the duodenal wall by making a series of 
interrupted or continuous sutures so as to form some kind of a Witzel 
channel, with the exception of the place where the stoma is made. 

Thus, the contents of the gall-bladder escape into the duodenum or 
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into the stomach and the contents of the stomach or of the duodenum will 
not run m an opposite direction 


CHOLECVSTO GASTROSTOMY BY TUB SPIVACK METHOD 
Step 1 A. seromuscular inciiaon is made on the antrum, of the stomach 



Fio 27G Cholecystogastrostomy by the Spirack method Votn ptclure — Suturing the 
muffosii of the stomach to tl e entire Uucicness of the gall bladder vail Instrl — 'Suturing the 
1 p3 of the stomach wall to each other over the line of anaetomos s 


\Dry close to the pylorus (Fig 274) Another seromuscular incision is 
made on the stomach one and a half inches proximal from the first and 
the seromuscular layer of the Mall of the stomach between these two 
incisions is undermined The fundus (and if nece'^sary a portion of the 
body) of the gall bladder is drawn through this seromuscular channel 
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(Fig. 274). A seromuscular suture is made between the anterior lip of the 
distal incision of the stomach (that is, the one lying closer to the pylorus) 
and the gall-bladder (Fig. 275). 

Step 2. The cone of the gall-bladder is incised as is also the mucosa of 
the stomach. An anastomosis is made between these two structures (Fig. 
276), suturing the mucosa of the stomach to the entire thickness of the 
\%all of the gall-bladder. 

Step 3. The seromuscular lips of the stomach are sutured to each other, 
thus covering the site of the anastomosis between the gall-bladder and 
the stomach (Fig. 27G, insert). 

In this way, the gall-bladder traverses the thickness of the stomach- 
wall approximately in the same manner as the common bile-duct traverses 
the wall of the duodenum, and this prevents regurgitation of the gastric 
or of the duodenal contents into the biliary tract. 

CHOLECYSTO-CHOLEDOCHOSTO.MY BY THE WOLFP-PRIBRAM METHOD 
(FIG. 277) 

Step 1 . The gall-bladder and the common bile-duct are well exposed. 
The neck of the gall-bladder is opened for a length of an inch, and all 
stones, if they are present, are removed from the gall-bladder. The com- 
mon bile-duct is incised for an inch, and a lateral anastomosis is performed 
between the opening of the gall-bladder and that of the common bile-duct 
by one layer of interrupted buttonhole or mattress-sutures (Fig. 277). 
liiis layer is reinforced by covering it with the gastro-hepatie ligament. 

This operation has the merit of ghung good drainage of the gall- 
bladder without bringin'g it in direct communication with the alimentary 
tract. However, the disadvant.age of this method lies in the technical dif- 
ficulties, since the common bile-duct is narrow, unless it has had large 
stones in its lumen at some previous time, 

Cholecysto-jejunostoray is performed in the same manner as a chole- 
cysto-gastrostomy. Whenever the cholecysto-gastrostomy can. be per- 
formed, it should be given the preference to cholecysto-jejunostomy. 

b. Indirect Anastomosis between the Biliary and the Gastro-fntestinal 
Tracts. 

An indirect anastomosis is done only in those cases in vhich the direct 
anastomosis is impossible. This was first performed by Jenckel, in 1905, 
and published in 1910. He inserted one end of a rubber tube into the end 
of the divided hepatic duct and the other end into the lumen of the duo- 
denum. Before entering the lumen of the duodenum, the rubber tube 
traversed for some distance the wall of the duodenum in a channel formed 
according to the Witzel type. 

Sullivan, in 1909, published a report of his experiments on dogs. He 
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performed a series of choledocho duodenostomies in the same manner as 
just descnbed (his report appeared before Jenckel published his report) 
Die difference bettt eeii Sullivan s and Jenckel s methods "w as that Sulliv an 
did not perform a secondarj operation for the removal of the rubber tube 
(vhich Jenckel did) but waited for the tube to pass into the duodenum 



Fia 277 Cholecyeto-choledochostomy (Wolff Piibram method) 


which actuallj took place in his expenments Sullivan advised v\rapping 
the rubber tube VMth traumatized omentum (Fig 278) 

The earlj and late results of this operation are unsatisfactorj For 
this ren'son, indirect hepato^duodenostomy or choledocho-duodenostomy 
should be used only m those cases m which a direct anastomosis is im- 
possible 
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3. Direct anastomosis between the liver-parenchyma and some por- 
tion of the gastro-intestinal tract (Hepatocholangio-gastrostomy and He- 
patocholangio-enterostomy). 

This consists in suturing tlie lips of the opened wall of the stomach or 
bowel to the lips of the incised capsule of the liver, thus establishing a 



Fio. 278 Indirect method of choledocho-duodenostomy or hcpato-duodenostomy 
(JeneLel-SuUivan method). 


direct communication between the substance of the liver and the lumen of 
the gastro-intestinal tract. This operation was first suggested by Langen- 
buch, in 1897, and carried out by Kehr, Maylard, Garre and others. The 
results are very unsatisfactory and for this reason this method should 
never be resorted to. 

4. Implantation of an existing external biliary fistula into the gastro- 
intestinal tract, or the artificial formation of an external biliary fistula 



BIBI.IOGRAPHY 


491 


with its subsequent implantation into some hollow viscus of the gastro- 
intestinal tract. 

a. Direct Implantation. 

Czeroy as the first who implanted^ in 1902, an external biliary fistula 
into the alimentary tract- Since that time several cases have been reported 
in which an external biliary fistula has been implanted into the stomach, 
duodenum, jejunum, and even into the common bile-duct. The results of 
direct implantation of an external biliary fistula into the alimentary tract 
are excellent. 

b. Indirect Implantation. 

This consists m placing one end of a rubber tube into the distal end of 
the biliary fistula and the other end into the stomach or small bowel. 
Before this end of the rubber tube enters the lumen of the stomach or of 
the bowel it hes in a channd made of the anterior w'all of the viscus in 
the form of a Witzel channel The results of indirect implantation are not 
good. 

It appears a promising procedure to form as the first stage an external 
biliary fistula, and as the second stage to implant this fistula into the 
stomach or bowel or the common bile-duct. 

CONCLUSIONS 

Among the numerous methods of repair of the biliary passages, the 
best is the direct suturing of the ends of the divided common bile-duct. 
The next best Is direct anastomosis between the gall-bladder and the 
gastro-intestinal tract. Indirect anastomosis in general is not satisfactory, 
and should be done only when the previously mentioned satisfactory 
methods are difficult to employ. 
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CHAPTER XXI 


SURGERY OF THE LIVER 

I EOUTES FOR EXPOSURE OF THE INFERIOR ANTERIOR SUPERIOR AND 
POSTERIOR SURFACES OF THE LIVER 

Different incisions are used for this purpose depending upon vhich 
surface is to be approached 

a Approach to the Inferior and Anterior Surfaces 
For approaching these surfaces various abdominal incisions are used 
such as those of Courvoisier, Kausch, Mayo Robson, Bevan, ITehr, Langen 
buch, Kocher, Komg Perthes, Czerny Perthes, Don, Pochhamer and 
others which i\ere described in Chapter II 
h Approach to the Superior Surface 
This V. as described in Chapter II 
c Approach to the Posterior Surface 
This ^ as described m Chapter II 

II SUTURE OF THE LIVER 
Suture of the li\er is used for the purpose of 
A Checking hemorrhage 
B Partial hepatectomy 

A CHECKING HEMORRHAGE 

In case of a hemorrhage from the liver two important tasks confront 
the surgeon 

a He should prevent the occurrence of a sudden gush of blood from 
the injured liver after the abdomen is opened 

b He should permanently control the bleeding after the abdomen is 
opened 

a Wlieu hemorrhage of the liver occurs the blood fills the abdominal 
cavity and acts as a tampon, which compresses the liver and finall> checks 
the hemorrhage As soon as the abdomen is opened, this pressure dis- 
’ appears and profuse bleeding may ensue For this reason as soon as the 
abdomen is opened a finger is immediately introduced into the foramen of 
Winslow and its anterior -wall is grasped between the index finger and the 
thumb, thus compressing the hepatic artery and the portal \em (method of 
Hogarth Pnngle) In order to have enough room in the operative field it 
is advisable to replace the fingers in the foramen of Winslow by blood- 
vessel forceps These forceps should not crush either the intima of the 
bloodvessels or the endothehal bmng of the common bile-duct The 
Spuack clamp serves this purpose After the clamps are applied the blood 
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is sponged out and the operative fidd becomes clear. Now it is necessary 
to use some measure to permanently check the bleeding. 

b. Permanent control of the bleeding. 

Different procedures are used to accomplish this. Of all the methods 
employed, three are most commonly used, namely, suturing, packing, and 
a combination of packing and suturing of the wound. It is best to pack the 
wound with iodoform-gauze and to suture the Glisson capsule over it, and 
then to bring the gauze out of the abdominal cavity. This method was 
very much recommended by M. Kousnetzoff and J. Pensky. 

B. RESECTION OF THE LIVER 

Historical 

The liver was considered as a "noli me tangere" ("dq not touch me”) 
organ until 1870, u’hen Bruns removed a portion of the liver in a soldier 
wounded in the Franco-Pnissian war. In the later eighties he performed a 
partial hepatcctoiny for echinococcosis of the liver, and also for a case of 
carcinoma of the liver. He cut with the cautery, thus checking the hemor- 
rhage, but if this persisted he tied the indlridual blood-vessels with silk 
ligatures. Lins, of Germany, removed a solid tumor from the liver in 
1887. In Italy the first resection of the liver was performed by Loreta for 
echinococcosis of the liver, and published in 1888. Kdnig, in 1889, in 
Germany, and Keen, in the United States, in 1891, resected a portion of 
the liver. Hochenegg, in 1890, removed a portion of the liver for carcinoma, 
and being unable to suture the hepatic lips to each other, ho sutured the 
lips of the Glisson’s capsule of the liver to the peritoneum (thus being the 
first who produced a marsupialisation of the liver), and paced the wound 
with iodoform-gauze. However, all these cases of resection of the liver 
were rather sporadic. 

The technic of resection of the liver was placed on a firm basis after 
IMichael Kousnetzoff and Julius Pensky, both from the surgical clinic of 
Prof. Grube, of IGiarkoff, published the results of their experiments in the 
St. Petersburg Surgic.al Review, in 1896. They performed their experiments 
on dogs and rabbits, and Mikulicz applied their method to the human with 
good results. Their conclusions were as follows: 

1. A ligature of the liver tied sbghtly does not guarantee sufficiently 
against primary and secondary hemorrhage. In order to check the hemor- 
rhage completely, the ligature should be tied very snugly. 

2. The stump of the liver should be left in the peritoneal cavity and 
should not be extraporitonized. 

3. The use of blunt needles prevents pricking of the wall of the intra- 
hepatic blood-vessels, and, therefore, only blunt needles should be xised for 
suturing the liver. 
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4 The application of ligatures to isolated hepatic blood-vessels is pos- 
sible, since the walls of these blood-vessels offer great resistance 

This method actually solved the problem of hemorrhage and made 
possible resection of the liver. 

Later, other surgeons modified the techmc of suturing of the liver, 
however, the essential elements arc the same as those of the original 
KousiietzofT and Pensky method 

1 KOUSNETZOFF AND PENSKY METHOD 
Straight and curved needles with blunt points are used For suture- 
material, heav'y silk No 5 is used The technic, as described by these 
surgeons is as follows 
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The needle, threaded Avith a double silk thread, enters on the upper 
surface, about 1 cm. away from the plane in which the liver will be cut, 
and reappears on the lower surface. Thus, the free ends of the thread are 
situated on the upper surface, and the needle with two threads is seen on 
the lower surface. The thread b is cut, close to the eye of the needle (Fig. 
279, 1), and the ends of the thread b are tied to each other (Fig. 279, II). 
The remaining part of thread b on the lower surface is made longer by 
traction. This is done at the expense of the thread a on the upper surface. 
This traction is continued until thread a on the upper surface is only about 
5 cm. long. Then the needle is passed through the liver from below upward. 
Thread a is cut on the upper surface close to the eye of the needle (Fig. 
279, III). The two free ends of thread a are tied to each other on the upper 
surface. Thread a is drawn away from the eye of the needle so as to make 
thread b on the lower surface only about 5 cm. long, and the needle i*’ 
then passed from the upper to the lower surface of the liv’er. This procedure 
is repeated as often as necessary (Fig. 279, IV). [As may be seen, two 
threads are passing continually through the thickness of the liver, one 
compressing the tissue to the left and the other to the right.] The ends of 
the thread should be tied gradually and very tightly, so that they crush 
the liver-parenchyma and compress the vessels. After this "mass ligature,” 
is completed, the liver should be resected 1 cm. distal from the suture-line. 
Usually, after tight ligation there is no bleeding from the individual 
vessels. However, if any individual blood-vessel bleeds it should be caught 
by an arterial clamp and ligated. 

Kousnetroff and Pensky demonstrated definitely that the blood-vessels 
of the liver are not more friable than those of any other organ. 

2. AUVRAY MODIFICATION OF THE KOUSNETZOFF-PENSKY 
'■MASSIVE LIGATURE METHOD" 

This method was described by Maurice Auvray, of the Terrier clinic 
of Paris, in 1897. It consists of a series of mattress-sutures, which resemble 
the Kousnetzoff and Pensky suture, from which they differ only in the 
method of application. Auvray used a specially-constructed needle, which 
is a combination of a Reverdin and an Emmet needle (Fig. 280) . He used 
two silk sutures No. 5; the length of each thread was from twenty-five to 
thirty cm. His technic was as follows: 

The threads, lying very close to each other, penetrate the liver from 
the upper surface to the lower. The ends of each thread intertwine with 
each other so that each lies within the loop of the other (Fig. 280, I)- 
The Auvray needle passes from the upper surface to the lower. Thread 
B is passed through the eye of the nec^e and brought out on the upper 
surface of the liver. Thread A is slowly and gradually tied by one knot 
with thread B on the upper surface of the liver, until the parenchyma 
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of the liver between 0 and O' is crudied. Then the second knot is made 
(Fig. 280, II). The Auvray needle is then passed from below upward in the 
furrow produced by the crushed parenchyma of the liver. Thread B is 
passed through the eye of the needle and brought out on the lower surface 
of the liver. The Auvray needle penetrates the liver from the upper 



Fia. 280. Sutunog ot the liver (Auvray method). 


surface to the lower at point 0% a distance of I cm. away from O'. Thread 
B is passed through the eye of the needle and is brought out on the upper 
surface of the liver. The ends of threads A and B are tied to each other 
gradually and snugly, so that the liver is crushed between the points O' 
and O', and then the second knot is made. This maneuvre is repeated as 
often as necessary (Fig. 280, III, FV). The same procedure is done with 
thread XY in the opposite direction. After the suturing is completed, the 
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upper surface is tied to the corresponding free end of each knot of the 
loi\er surface After all the knots are tied the picture ^ill be as shouTi in 
Fig 281 

As maj be seen, there imU be knots on the upper surface and on the 
lower surface, and also knots produced b> tying the ‘strands of the upper 
surface of the li\cr to the strands of the lower surface of the liver This 
IS an excellent method of suturing, and we believe it is much simpler than 
anj other method described 

irr OPERATIONS rOR ABSCESS OF THF LIVER 

Of the different types of abscess of the liver the amebic form is that 
most frequentlj met with The amebic abscess maj be either single or 
multiple It IS not always treated surgically In ^ome cases the intri 
mu‘:cular injection of emetine hjdrochlonde follon ed bj the oral adminis- 
tration of ipecacuanha, gives excellent results The surgical treatment 
ma> be as follows 

a Aspiration of the abscess 

b Incision and drainage of the abscess 

a Aspiration of the abscess 

This consists in emptj mg the abscess once or, if nece-^sarj , repeatedly, 
with it viithout washing out the cavity b> some antiseptic fluid, such 
as Dakin’s solution Although, generallj such “closed methods” are con- 
sidered non surgical, nevertheless, experience shows that this method has 
reduced the mortality from 50 per cent to 5 per cent, and it should be con- 
sidered as a method of choice 

The objection to the “c!o<ed method” lies m the suppo'^ed danger of 
secondarj infection However, this is groundless, since from 80 to 90 
per cent of all amcbic abscesses contain stcnle pus, and the eiidamoeba 
htstohiica 15 embedded m the wall of the abscess activitj 

Aspiration is done by means of a Jarge-eahber needle connected w ith a 
large glass sjrmge or bj a Potain aspirator The needle maj be attached 
to a rubber tube which is connected with any kind of a suction apparatus 
It IS not advnsable to wash out the emptied canty w^ith an anti'^eptic solu- 
tion This surgical mtervention should always be followed by an mtra- 
muscular mjection of emetine (0 06 gm of emetine for the first 6 da>s, 

0 03 gm of emetine for the following 4 dajs, and 0 06 gm of emetine once 
a week for 4 more weeks, always intramu‘?eulwrlj and followed by the oral 
administration of ipecacuanlia) 

b Incision and drainage of the abscess 

This method carries a great risk of •secondary infection, and for this 
reason it is indicated only under definite conditions, as follows 
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1. Cases in which aspiration and emetine have not given relief. ’ 

2. In case the abscess is located in the left lobe of the liver (this occurs 
only in 20 per cent of all cases; in 80 per cent it is localized in the right 
lobe of the liver), when aspiration carries some dangers of injury to the 
large blood-vessels. 

3. In case the abscess has ruptured into the pleural or peritoneal 
cavity. 

Technic. 

Step 1. The incision depends upon the location of the abscess. In the 
majority of cases the abscess is located on the postero-superior surface 
of the liver. Therefore, a right side abdominal or thoraco-abdominal in- 
cision with resection of one or two ribs will be sufficient. [Extreme care 
should be taken in case of a rib-rescction not to open the pleural carity.j 

Step 2. The parietal peritoneum is sutured to the capsule of the liver 
at a distance of an inch and a half from the abscess. If it cannot be sutured 
all the way circularly, then the peritoneal cavity should be "walled off” 
from the abscess and not sutured at all. 

Step 3. The liver-substance is opened over the abscess by diathermy 
and the pus evacuated. A finger is introduced into the cavity to discover 
whether any other abscess*ca\i(ies are present. Some surgeons advise 
scraping of the wall of the abscess, since the endamoebae histoliiicae are 
usually situated in the wall. However, many surgeons, highly authoritative 
on the subject of surgery of tropical diseases, do not advise scraping, but 
are using emetin intramuscularly postoperntively. A rubber tube is placed 
in the cavity. 

IV. SURGICAL TREATMENT OF ECHINOCOCCUS OF THE LIVER 

The various operative procedures as practised to-day can be divided 
into three groups: 

1. Resection of the portion of the liver which contains the echinococcus. 

2. Incision of the hydatid cyst with drainage in one or tn o stages. 

3. Enucleation of the cyst. 

1. Resection of the portion of the liver containing the cyst. 

This is an ideal method. It became possible only after suture of the 
fiver had been placed on a safe basis. However, it is not always possible 
to employ this method on account of the inaccessibility of the cyst. The 
technic of its execution is exactly as described in "Resection of the liver.” 

2. Incision of the hydatid cyst with drainage in one or two stages. 

a. One Stage Method. 

Step 1. The abdomen is opened in the manner described previously for 
exposure of the fiver. 
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Step 2 The cjst is "nailed off” from the rest of the peritoneal cavity 
The abdominal wall should be carefully protected from a possible con- 
tammation by the contents of the cyst The fluid is carefully aspirated, and 
300 to 400 c cm of one per cent solution of formol is injected into the 
cj’stie cavity and kept there for five minutes to kill the scohees (suggestion 
of Qudnu and D6\6) 

Step 3 A one inch incision is made through the hver tissue and the 
VI all of the cj'st Each lip of the wall of the cj'st is caught by an Albs 
forceps A suction apparatus is introduced to aspirate the formol The 
incision IS then enlarged A finger is introduced into the cavity for its 
examination, daughter cj sts may bulge into the cavity If so, thej should 
be broken by the finger 

Step 4 The endocyst is caught by a forceps and gently drawn out 
The entire endocyst should be removed 

Step S The cavity is packed with gauze The lips of the incised wall of 
the c} St are sutured to the parietal peritoneum, the postenor sheath of the 
rectus muscle, and to the entire thickness of the muscle The laparotomy 
pads, which were "walling off” the penloueal cavity from the cjst, are 
removed gradually while the hver is sutured to the anterior abdominal 
wall 

Step 6 The pack in the cavity of the cyst is removed and replaced by 
a rubber tube and gauze 

Step 7 The abdomen is closed in layers with the exception of the 
portion through which the gauze projects 

b Two Stage Operation 
First Stage 

Step 1 The abdomen is opened as in the previous operation As an 
additional precaution it is advisable to "wall off” the cjst from the pen 
toiieal cavTty and to protect the anterior abdominal wall, just as in the 
previous operation 

Step 2 The hver around the cyst is sutured to the panetal pen 
toneum The wound is packed with gauze 

Step 3 The abdomen is closed 

Four days later the second stage is performed 

Second Stage 

Step 1 The abdomen is reopened through the original incision 

Step 2 The contents of the cyst are aspirated, 300 to 400 c cm of a 
one per cent solution of formol is introduced into the cavity The cyst is 
incised after the formol solution has been there for five minutes The 
endocj'st is remov ed A rubber dram wrapped m gauze is placed in the 
cavnty of the cyst, and is brought outside of the abdominal canty 



506 THE SURGICAL TECHNIC OF ABDOMINAL OPERATIONS 

Step 3. The abdominal wall is closed. 

Some surgeons prefer the “one stage method” to the “tuo stage 
method,” and others vice versa. Moynihan gives preference to the one 
stage method because it gives more room for the operation, and in case of 
careful “walling off” of the cyst from the rest of the peritoneal cavity the 
danger of contamination is slight. 

3. Enucleation of a Hydatid Cyst. 

This consists in a complete enucleation of the cyst with blind closure of 
the regular liver-gap, and closure of the abdomen without drainage. The 
first enucleation was performed by ICnowsIey Thornton, in 1883. How- 
ever, he removed the cndocyst only. In Franco, this method is known as 
the “Delbet operation.” However, Dclbct performed it the first time only 
in 1895. The priority, therefore, belongs to ICnowsley Thornton. In Russia 
and in the rest of Continental Europe, with the exception of France, it is 
known ns the “Bobrow method.” Iloucver, Bobrow described it only in 
1898. J. P. Buckley, in 1913, described a total enucleation in which not only 
the cndocyst but also the cctocyst was removed. 

The enucleation method should be employed only for “clean cases,” 
that is, those in which the contents of the sac have not suppurated. For 
suppurative cases, the “incision and drainage method” as a one or two 
stage operation should be employed. 

Step 1. The abdomen is opened. The area around the cyst is “walled 
oIT” from the rest of the peritoneal cavity. 

Step 2. The contents of the cyst arc aspirated; 300 to 400 c.cm., of a 
one per cent solution of formol are injected. Five minutes later, the cyst 
is incised and the contents evacuated. 

Step 3. An artery-clamp grasps the cndocyst and removes it from the 
ectocyat. [Many surgeons, who are very competent in this particular field 
of surgery, do not consider it important to remove the ectocystic T^all.] 

Step 4. Several sutures are passed within the cavity of the cyst catching 
the ectocystic wall on one side and suturing it to the opposite wall, thus 
eliminating the “dead spaces." 

Step 5. Tlie edges of the incised liver are sutured to each other. 

Step d. The abdominal wall is closed in layers without drainage, 

V. OPERATIONS TOR ASCITES DUE TO CIRRHOSIS OF THE LIVER 

The numerous operations which are used for drainage of ascites due to 
cirrhosis of the liver may be classed in two groups: 

A. Operations which dimmish the flow of blood to the obstructed 
portal vein. 

B. Operations which drain directly or indirectly the ascitic fluid. 
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A OPERATIONS ^HICH DIMINISH THE ILOI\ OF BLOOD TO THE 
OBSTRUCTED PORTAL ^E1N 

As IS uell known, the portal and syatemio \enoiis systems hiie a 
definite anastomosis iMth each other, namely 

a Between a ^ein in the round ligament of the liver, which is a 
tributary of the left branch of the portal \eiii, and the superior epigastric 
\ein of the interior abdominalwall 

b Betw ecn the left gastric and both azygos \ eins through the esophag- 
eal plexus 

c Between the inferior mesenteric and the internal iliic vein by means 
of the middle and inferior hemorrhoidal plexuses 
d Between the pancreatic and the lumbar veins 

These normal connections become greatly exaggerated in the case of 
portal obstruction The aim of all the operations of this group is to in- 
creise these vascular connections by forming adhesions between the 
abdominal viscera, which dram the blood into the portal vein and the 
abdominal paneties, which drain the blood into the venro cavte (superior 
and inferior), or to make a direct anastomosis between the large veins of 
the portal and sjstcnuc system, such as between the inferior vena cava 
and the vena porta (Eck fistula), or between the inferior vena cava and the 
superior mesenteric vein (Bogoras operation) 

The vascular connections between the systemic and portal systems are 
increased b} forimng adhesions 

a Between the omentum and the anterior abdominal wall 
b Between the liver and the spleen with the vault of the diaphragm 
or the interior abdominal wall 

c Between the gallbladder, or even the bowel, and the anterior 
abdominal w all 

a FIRST TVLMA OPERATION (DRUMMOND MORISON OPERATION) 

This operation was suggested by Talma m his cour'^e on "Pathology of 
the Liver,” m the j ear 3887 It was first performed by Van der Meiilen in 
1889, and by Schelkly in 1891, in both eases at TalmVs suggestion aud 
published by Talma’s student, Dr Th liens, in 1892 It consisted in 
suturing the great omentum to the inner surface of the peritoneum (as 
done bj Van der Meulen), or by supplementing this with suturing of the 
gall bladder to the anterior abdominal wall (operated so by Von Eisels 
berg at the suggestion of Talma on Alarch 7th, 1890), or by placing the 
spleen in front of the rectus muscle between it and the skin m the sac 
thus formed (operated in this waj bj Narath at the suggestion of Talma, 
on July 2nd, 1896) Talma himself had his first opportunity of operating 
for ascites only in 1898 Davnd Drummond and Rutherford jNIori'son per- 
formed this operation on Sept 3rd, 1894, and on October 22nd, 1895, 
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prior to their publication of the method on Sept. 19th, 1896. However, to 
Talma and his pupils belong the priority both in performing and in pub- 
lishing the method. 

Technic. 

Step 1. The abdomen is opened. The fluid is evacuated very slowly 



. 


Fic. 2S2. Surgical treatment of ascites (Schiassi modification of the Talma operation), 
insert — Skin-incision viewed from the front. A/iriis jHrture— The flap is reflected (view from 
the left side). 

until the abdominal cavity is dry. The diaphragmatic surfaces of the liver 
and spleen are vigorously scrubbed with gauze. The peritoneal surface 
of the diaphragm lying oppoate the scrubbed surfaces of the liver and 
spleen are also scrubbed with gauze. 

Step 2. The omentum is sutured either to the inner surface of the 
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parietal peritoneum, or is placed in a sac formed between the outer surface 
of the peritoneum and either the posterior sheath of the rectus muscle or 
the rectus muscle itself. 

Step 3. The abdomen is closed. 



Fig 2S3 Surgical treatment of ascites (Behiaasi modification of the Talma operation) 
Saturmg the posterior surface of the omcotum to the peritoneal lip 

b SECOND TALMA OPERATION (SCHIASSI TECHNIC) 

Step 1. A rectangular musculo-cutaneous incision is made in the fol- 
lowing manner : The vertical limb starts at the left midclaricular bne about 
one inch below the costal margin, and is continued in a vertical direction 
doivnward for six inches At the upper end of this incision another incision 
runs in a direction perpendicular to the midbne (Fig. 282, insert). The 
abdominal w all is incised dov n to the peritoneum. Thus, the rectus musclo 
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is split longitudinally in one direction and cut transversely in another 
direction. The musculo-cutaneous flap is reflected to its base (Fig. 282). 

Step 2. A small opening is made in the peritoneum nt the medial end 
of the transverse incision and the fluid is gradually evacuated (Fig. 282). 
The transverse opening of the peritoneum is enlarged laterally for two- 
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The free margin of the omentum is sutured to the peritoneum along the 
base of the musculo-cutaneous flap (Fig. 284). 

Step 3. A vertical incision is made through the peritoneum to the 
left of the lateral end of the transverse peritoneal incision (Fig. 285). The 
length of this incision is about five inches. The spleen is brought into 



Fio 285 Surgical treatment of a^citea (Scbiaasi modification of the Talma operatioD} 
A s^Jenopexy is done 

the ^Aound. A roll of gauze is introduced into the abdominal cavity and 
placed between the upper pole of the spleen and the diaphragm. The free 
end of this gauze is brought outside of the abdominal ca^ty. Another roll 
of gauze is placed between the lower pole of the spleen and the diaphragm 
and its free end is also brought outside the abdominal ca^nty through 
the lower end of the incision (Kg. 285). 
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Step 4. Fixation of the spleen to the anterior abdominal ■wall. 

A large curved needle, threaded with catgut No. 5, penetrates the 
entire thickness except the skin of the left Hp of the anterior abdominal 
wall, two inches away from the opening. Then it passes through the capsule 
of the spleen including some of itsparendiyma. Then it runs in an opposite 



Fia. 2S6. Surgical treatmeat of ascites (Schiassi modification of the Talma operation}. 

Suturing the anterior abdoimaal wall. 

direction, grasping the peritoneum and the entire thickness of the musculo- 
cutaneous flap, with the exception of the skin (Fig. 285). These sutures 
are placed at a distance of one and a half inches apart. The number of 
sutures depends on the size of the spleen. These sutures are not tied at this 
time. [Instead of penetrating the entire thickness of the abdominal wall, 
these transfixing sutures may grasp the peritoneum and the transvcrsalis 
fascia only.] 
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Step 5 Suturing of the anterior abdominal wall m layers (Fig 286) 
The peritoneum, with the postenor sheath of the rectus muscle the 
muscle itself, and the anterior sheath, are sutured in layers, leaving 
untied sutures only at the upper and lower ends of the incision where the 
gauze makes its exit from the abdominal cavity Then the sutures which 
fix the spleen to the anterior abdominal wall are tied The skin sutures 
arc now inserted, leaving again a few skm sutures untied at the place of 
exit of the gauze rolls A few days later, when the gauze is removed, all 
the untied sutures at the upper and lower end of the incision are tied 

c SECOND TALMA OPERATION (NARATH TECHNIC) 

This IS an omentopexy supplemented by a splenopexy in which the 
spleen is placed m front of the left rectus muscle 
Step 1 As Step 1 of the previous operation 

Step 2 The skin and superficial fascia are retracted from the anterior 
sheath of the left rectus muscle so that a sac is formed The omentum and 
<?pleen are brought outside of the abdoimnal cavity and placed in the 
sao 

Step 3 The abdomen is closed, care being taken not to compress the 
omentum or the pedicle of the spleen (the gastro splemc ligament) 

This operation differs from the Schiassi operation in this respect only 
that Narath places the omentum and spleen in front of the rectus muscle 
whereas, in the Schiassi method the omentum is placed behind the rectus 
muscle and the spleen remains in the abdominal cavity 

d Splenectomy is used by some surgeons for the purpose of diminishing 
the degree of obstruction of the portal vein with or w'lthout the Talma 
operation 

If the spleen is normal m size about one seventh of the blood of the 
portal vein is contributed by the splemc vem The larger the spleen be- 
comes (and its enlargement is a rule in cases of cirrhosis of the liver in 
which ascites develops), the more the splenic vem contnbutes to the portal 
vein, and in very large «!plecns the blood of the splenic v ein may constitute 
half of the amount of the blood supply of the portal v em For this reason, 
splenectomy deprives the portal vein of a very important tributary 
However, splenopexy is far less dangerous, particularly m weakened pa- 
tients, than splenectomy, and gives no worse results Therefore, it should 
be given preference to splenectomy 

e DIRECT ANASTOMOSIS BETWEEN THE PORTAL VEIN AND THE 
INFERIOR VENA CAVA (ECK FISTUL-V) 

This operation has been performed a number of times, but several 
objections hav e been raised against its use 

1 It IS hazardous to Mdetrack the entire blood of the portal vein, 
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which carries all the blood of the small and large bowels with their toxins, 
without the benefit of the filtrating and detoxicating influences of the 
liver. 

2. The technical difficulties of its execution. 

We believe that this operation will probably never be of great appeal to 
the surgeon. 

{. IMPLANTATION OP THE SUPEWOR MESENTERIC VEIN INTO 
THE INFERIOR VENA CAVA (BOCORAS OPERATION) 

This was first performed in 1912 and published in January, 1913, by 
N. A. Bogoras, of Tomsk, Russia. The superior mesenteric vein is cut at 
the lower end of the meso-ileum and its distal (aboral) end is implanted 
into the vena cava inferior. 

Technic. 

Step 1. Abdominal section through a right pararectus incision six 
inches in length which starts Ihreo inche.s above tlie level of the umbilicus. 

Step 2. The a«citic fluid is drained. Tlie terminal portion of the ileum 
is drawn outside the abdominal cavity and the terminal meso-ileum is 
exposed. The superior mesenteric vein in this locality is exposed. It is easy 
to find this because it lies close to the artery which can be seen or felt 
pulsating. The vein is e.xposed for a distance of about two inches. A ligature 
is applied to the proximal end of the exposed vein, care being taken to 
leave several veins proximal to the point of ligation, so as not to divert 
the entire amount of blood of the small intestines from the portal circula- 
tion. A blood-vessel clamp is placed transversely on the superior mesenteric 
vein at a distance of about two inches distal from the ligature, and the 
vein is cut close to the ligature. The bowels are replaced and the vein hangs 
free upon the inferior surface of the meso-ileum. 

Step 3. The parietal peritoneum of the posterior abdominal wall is cut 
in front of the inferior vema cava, the anterior wall of which is exposed for 
two inches. Part of the anterior wall is caught axially with an arterial 
non-crushing clamp. A small opening is made in the fold o! the inlerior 
vena cava. Four sutures, placed at equal distance from, each other, unite 
the circumference of the open end of the superior mesenteric vein with the 
opening of the vena cava. Tliese sutures penetrate the entire thickness 
of the wall of each blood-vessel. The etwb are left long and are used as 
traction-sutures. A row of continuous sutures is placed betw’een each two 
traction-sutures, care being taken not to produce a purse-string action. 

Step 4. The edges of the incised parietal peritonevim of the posterior 
abdominal wall are resutured. 

It should be mentioned that although this operation is technically 
difficult and can be done only by a skilful surgeon, nevertheless, it is easier 
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tlian one ■w’ould think from observing the size of the superior mesenteric 
vein in the cadaver, since in the presence of portal obstruction all the in- 
testinal ^'cins become greatly enlarged. Several reports have been pub- 
lished in which this method was employed with gratifying results. How- 
ever, we do not believe that this procedure will be frequently adopted. 

In 1926, Flerow suggested a new method, w’hich consists in the ligation 
of the left gastric artery, the right and left gastro-cpiploic arteries, and 
the inferior mesenteric vein. The aim of this procedure is evident: By 
ligation of the several arteries carrj'ing the blood-supply to the stomach, 
the veins of the stomach will receive their blood-supply mainly from the 
portal vein by a reverse flow of blood from this vein. By ligation of the 
inferior mesenteric vein, the amount of blood running to the portal vein is 
still further diminished, thus lessening the engorgement of that vein. 
Several cases have been reported in which this operation was performed 
with good results. 

Recently, E. Holman suggested a new method of treatment of ascites 
due to hepatic cirrhosis, which consisted in the ligation of the splenic 
artery followed by splenopexy. The expectation is that the veiiouu blood 
will, under such conditions, change its direction, and will flow from the 
portal vein into the splenic, thus diminishing the degree of obstruction. 

However, in the only ca.<5c reported the results were unsatisfactory. 
Further reports will be necessary before the value of this operation can be 
cslablisbed. As may be seen, the Holoiun suggestion is based upon the 
Flerow principle. 

B. OPEUATrONS WHICH DRAIN THE ASCITIC FLUID DIRECTLY 
OH INDIRECTLY 

Various procedures are employed for this purpose, of which ue shall 
describe only a few: 

a. ASPIRATION METHOD 

This, la thft j.v.d TOR-tbwi. may oxh/t 

in performing it, namely, injury of a large blood-vessel of the anterior 
abdominal wall, and puncturing of a bowel with the possibility of peri- 
tonitis or the developing of a fecal fistula. However, tlie main objection to 
this method is that the fluid constantly accumulates, and puncture neces- 
sarily becomes a frequent procedure. 

b. IMPLANTATION OF THE SAPHENOUS VEIN INTO THE PERITONEAL 
CA\TTV (RUOTTE OPERATION) 

This operation consists in the implantation of the great saphenous vein 
into the peritoneal cavity. The ascitic fluid runs into the saphenous vein 
and farther on into the femoral vein, thus entering the general blood circula- 
tion. The back-flow of blood from the femoral vein into the free peritoneal 
ca\nty is prevented by the valves in the vein which allow the blood or 
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any fluid to run in one direction and prevent it from running in the op- 
posite direction. The operation was first performed by Ruotte, in 1907. 

Technic. 

Step 1. A skin-incision is made on the anterior surface of the thigh, 



Fio. 287. Surgical treatmeat of ascitea (Ruotie operation). Exposure and clamping of the 
great saphenous vein. 


starting at a point three centimeters lateral to the pubic spine, and four 
centimeters below it. This incision is carried in a downward and slightly 
medial direction for a distance of ten centimeters. The long saphenous vein 
is exposed for the same distance from its mouth, and is cut at a distance 
of ten centimeters from the femoral vein. Its distal end is ligated (Fig. 287). 

Step 2. The anterior wall of the abdomen is cut through its entire 
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thickness for a length of three centimeters slightly above the Poupart 
ligament. The peritoneum is cut for a length of tv o centimeters only (Fig. 
288). The ascitic fluid is gradually withdrawn. 

Step 3. A subcutaneous canal is formed between the upper and lower 
skin-incisions, and the portion of the saphenous vein which is connected 



Fia 2S8 Surgical treatment of aecites (Ruotte operation) A The great eaphenous vein 
IS cut, its proximal end la caught and ready to be draan through a subcutaneous canal 
B Suturing the great saphenous vein to the lip of the peritoneal opening 


with the femoral vein is brought through it (Fig. 288, B). The edge of the 
vein is bevelled, and the lips of the opened peritoneum are sutured to the 
open end of this vein, thus forming an anastomosis between the peritoneal 
caNdty and the venous sytem (Fig. 288, B). 

Step 4. The w ound is closed in the usual manner. No dram should be 
pl.aced. 
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Several cases liave been reported by different authors vho have used 
this method. Most of the reports were commendatory. However, some 
cases are recorded in which either the anastomosis became occluded, or in 
which the entire portion of the saphenous vein between the femoral vein 



Fig. 28D. Surgical treatment of ascites (Kalb operation) (See text.) 1 Petit triangle. 


and the peritoneum became obliterated, so that it was necessary to resort 
to other methods for overcoming the ascites. 

c. OPENING or A NEW LYMPHATIC PATHWAY (KALB OPERATION) 
(FIG. 2S9) 

This operation is based on the idea that the best method of handling 
the ascites is to drain it into the subcutaneous tissues. By this procedure 
two things uill be accomplished; namely, the patient will not lose the 
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albuminous portion of the ascitic contents, T^hich •\mI 1 be reabsorbed, and 

the ascitic fluid will disappear from the abdominal cavnty 

Technic 

Step 1. Abdominal section is made through a midbne incision extend 
mg from the umbilicus dox^ n\\ ard for 4 to 5 inches After the opening has 
been made the fluid is sloi\ly evacuated 

Step 2. An incision is made to the left of the sigmoid in the left lumbar 
region, and another to the right of Uie cecum m the right lumbar region, 
at the space ^^hlch forms the Petit triangle The peritoneum and the 
muscles of these regions are excised (part of the lati«simus dorst mednllj, 
part of the external obhque muscle laterally, and part of the internal 
oblique and transversus abdoimnis mu'^icles at the floor of the triangle) 
so that onl; the subcutaneous tissue and the skm are left intact The size 
of the excised portion is about that of a siUer dollar 

Step 3 The abdomen is closed m the usual manner 

Several cases ha\e been reported hj different surgeons m uhich this 
technic has been used ith good results 

\r HEPATOPEXY 

Defimtion. 

This term consists of tno Greek words gn-op, liver and irrjyvvvat to 
fasten It signifies "fastening of the liver ” 

Indications 

A movable liver which has become partjall> or totallj displaced from 
its bed 

General Remarks 

Tlie first reported case of u movable liver was encountered b> the great 
German anatomist Laurent Heister on the dissectmg-table, m 1754 The 
first hepatapexy For parfxai hepatoptosis was performed bj Billroth, in 
1884, and for total hepatoptosis by Michl, of Prag, m 1887 To the htter 
is usually given the credit of being tho first surgeon who performed hepa- 
topexy In France, for manj jears the credit for priorit> has been er- 
roneously given to G^rard-AIarehant, who performed the operation for 
the first time onlj in 1891 He was preceded nob onlj by Billroth and Michl 
but also by Tcherning, who performed hepatopexy for partial hepatoptosis 
in 1886, and by Langenbueh who performed this operation in 1890, for 
total hepatoptosis 

The treatment depends on whether the hepatoptosis is partial or total 
[Bj partial hepatoptosis is understood a condition in which the upper sur- 
face of the liver has not lost its contact with the diaphragm The lower 
portion becomes enlarged, forms a flap, and this part actually becomes 
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movable and responsible for sjTnptoms. Under the name of total hepa- 
toptosis, or wandering liver, or hepar migrans, is understood a condition 
in which the liver has lost its contact with the diaphragm and does not 
lie in the right hypochondrium only, but descends and lies in the lumbar or 
even in the iliac region.] In the case of total hepatoptosis, the treatment is 
surgical only, while in the case of partial hepatoptosis medical treatment 
should be attempted at first. Surgery in the latter cases should be resorted 
to only after medical treatment has failed- 

Numerous procedures have been suggested differing from each other 
in the position of the abdominal incision, in the method of fixation of the 
liver, in the use of different suture-roaterlal, ip various types of needles 
employed, etc. 

Abdominal Incisions in Hepatopei?. 

Transverse incisions running below and parallel to the right costal 
arch are most frequently employed for this operation. However, longitu- 
dinal incisions, such as the midUno, midrectus and right pararectus, are 
used quite frequently. 

In many cases, a transverse incision starting at the lumbar region and 
reaching the midlino is employed. As a matter of fact, this is the earliest 
type of incision, because the surgeons started the operation with an er- 
roneous diagnosis of a movable kidney. Poppert used a fiap incision of a 
shape, the vertical part of which is a right pararectus incision and the 
oblique limb runs parallel to the right costal arch. 

The suture-material used is silver-wire, catgut or silk. The needles 
which are used are either ordinary large curved needles, penetrating the 
tissue by the eye instead of the point, or specially devised needles of the 
type of Kousnetzoff and Pensky or Auvray. The depth of the bite through 
the liver-tissue also varies: Some surgeons (Bobrow) passed the thread 
through the entire thickness of the liver, others (Langenbuch, Gfirard- 
Marchant) only through the entire thickness of the anterior edge of the 
liver, some advised piercing the liver only for a depth of 2 cm., etc. 

METHODS OF FIXING THE LIVER IN ITS PROPER POSITION 

The numerous methods described may be classed into several groups: 

A. The formation of adhesions between the upper surface of the liver 
and the diaphragm or the parietal peritoneum of the anterior abdominal 
wall. 

B. Anchoring of the liver to the anterior thoracic or abdominal wall by 
sutures. 

C. Anchoring of the round ligament to the chest-wall or to the anterior 
abdominal wall. 
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D. Formation of a partition, either from the peritoneum or from the 
falciform ligament, which supports the liver and prevents its sliding from 
its bed into the lumbar or iliac region 

E. Excision of a part of the anterior abdominal wall (laparectomy). 
r, A combination of the above mentioned methods. 



Fia 290 Ilepatopcx} a. Cramer method, b Delag^njire method, c Bobro« method, 
d Legueu method 


A. Formation of adhesions between the superior surface of the liver 
and the diaphragm or the parietal peritoneum of the anterior abdominal 
wall. 

This IS accomplished either by rubbing ^ith gaxize the adjoining surface 
of the liver and diaphragm or by scarification of the adjoining surfaces 
of these structures by a knife or a needle, or by the thermocautery, which 
is placed at some distance from the structures, or bj* inserting gauze 
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between the adjoining surfaces of the liver and diaphragm or the anterior 
abdominal wall, which is removed several days later. 

B. Anchoring of the liver to the anterior thoracic or abdominal wall by 
sutures. 

In this group of operations the mattress-sutures pass either through 
the entire thickness of the parenchyrma of the liver or through the super- 
ficial layer only. The number of sutures varies from one to nine. The free 
ends are brought outside either through the abdominal wall or through the 
lower end of the chest-wall. 

1. Cramer Method (Fig. 290, A). 

Three or four silk sutures are inserted into the substance of the liver 
at a distance of 3 cm. from e.ach other. The free ends are brought outside 
the anterior abdominal wall. The .sutures are tied only after all have been 
inserted. 

2. Delageniere Method (Fig. 200, B). 

Six catgut double-threaded sutures are placed on the anterior surface 
of the liver parallel to each other and at a distance of one and one-half cm. 
from each other. At the sites of entrance and exit of each double thread, 
the individual thread is tied to its fellow. The knots so formed prevent 
hemorrhage from any tracks formed in the liver-parenchyma by the pas- 
sage of the threads. The free ends of the threads are brought outside the 
anterior .abdominal ivall and tied to each other. 

3. Bobrow Method (Fig. 290, C). 

Two silk sutures penetrate the upper surface of the liver and are 
brought out through the chest-wall and fixed to the cartilage of the ninth 
rib. 

4. Legueu Method (Fig. 290, D). 

A Reverdin needle penetrates the liver from the lower to the \ipper 
surface and dra^s threads from abo\'e downward. Then the sutures 
pass along the louer surface of the liver, care being taken not to include 
the gall-bladder in them. Tlie Reverdin needle passes then from the upper 
surface of the liver to the lower and brings the threads from below upward. 
The ends of the thread 1, 2, 3, and 4 are brought outside either through the 
abdominal or chest-wall, and I is tied fo 2 and 3 to 4. 

C. Anchoring of the round ligament to the chest-wall or to the anterior 
abdominal wall. 

1. Ramsay Technic. 

The round ligament of the liver is fastened to the seventh rib, and in 
addition to this the parenchyma of the right lobe is sutured to the anterior 
abdominal wall. 
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2 'Werelius Method (Figs 291, 292) 

The abdomen is opened The supenor surface of the li\ er and the cor- 
responding surface of the diaphragm are rubbed with gauze so as to facili- 
tate the formation of adhesions The chest-uall is punctured above the 


f 

t 



r ' _i 

Fia 291 Hepatopcxj (t\erelius method) Vn artery cKrap erters the ‘ibdominal cavity 
through the eighth intercoslil space and graspa the round ligament 

cartilage of the ninth rib The round hgament is brought through this 
opening outside the abdominal cavit> onto the chest it all and hooked 
around this cartilage and then brought Lack into the abdominal ea\ntj 
through another '^mall incision below the cartilage of the ninth nb The 
two limbs of the round ligament which form a loop around the cartilage 
of the mnth rib are sutured to each other The abdomen is then closed 
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3. Grosz Method. 

This is similar to the Werelius method with the difference only that 
the round ligament is cut across and the end of the proximal part is hooked 
around the cartilage of the ninth rib, as in the Werelius technic, and the 
two limbs are sutured to each other. 



Fiq 292. Ilepatopexy (Werelius method). Imert — A portion of the round ligament is 
brought outside the abdominal cavity, jifatn picture — ^The round ligament Is brought back 
into the abdomen and sutured to its beginning 

D. Formation of a partition, either from the peritoneum or from the 
falciform ligament, which supports the liver and prevents its sliding from 
its bed into the lumbar or iliac region. 

As fixation of the uterus from above is considered incomplete unless the 
perineum is strengthened from below by perineorrhaphy, some surgeons 
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consider that no matter how strongly the liver is immobihzed from above, 
some kind of a partition should be built belon the lo^er edge of the liver 
which V ill prevent it fron sliding downward 

1 Pean Method 

This method was suggested by P4an in June, 1890 

Step 1 A transverse abdominal incision is made belov the costal arch 
and reaches the umbilicus The hver is placed in its proper position The 
panetal peritoneum, with the transversalis fascia of the upper lip, are 
made mobile by separating them from the superficially situated muscles, 
and are sutured to the parietal peritoneum of the posterior abdominal wall, 
thus producing a partition which will present downward sliding of the 
hver 

We beheve that this method, supplemented by the artificial formation 
of adhesions between tlie liver and the diaphragm, and also by fixation of 
the hver by the aid of the round ligament, constitutes an excellent method 
of hepatopexy 

2 Fronke Method 

This was desenbed in 1895 A transverse incision is made parallel to 
and below the tight costal arch The peritoneum and the transversalis 
fascia of the upper Iip are mobilized from the supenmposed muscles A 
senes of sutures are passed which connect the anterior surface of the liver 
with the mobilized peritoneum and transversalis fascia and also the super 
imposed muscles of the upper lip, after which the knots are tied in front 
of the muscles That portion of the pentoneum of the upper Up between 
the sutures and its free edge is turned behind the hver and sutured to its 
posterior surface This method, with a slight modification was redeseribed, 
in 1904, by A Depage and L Mayer of Brussels, aud is known in France 
and Belgium as the Depage Mayer method However, priority belongs 
to Franke 

3 Foderl-Kaiser Method (Fig 293) 

This was published by Kaiser m 1922 The abdomen is opened by a 
midhne incision which is made between the onsiform process and the um 
bilicus The peritoneum and the transversalis fascia, situated behind the 
right rectus muscle, are cut transversely, and the lower hp is mobilized 
by separating it from the supenmposed muscle so as to form a pocket The 
liver IS replaced in its normal position, and its lower edge is placed in this 
pocket The peritoneal edge of the lower Up is sutured to the posterior 
surface of the hver, thus preventmg the edge of the hver from slipping out 
of the pocket The abdomen is closed m layers 

This method is a further improvement of a similar method which was 
described bj Foderl, in 1908 However, tiie method, m realitj is not new 
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at alJ. As earjy as 1S05, Rydyper employed a similar procedure for fixation 
of a movable spleen, a description of which is given in the Chapter on 
“Surgery of the Spleen,” 



Flo 293. Hepfttopexy (Ffidprl-Kaiscr method!. — A transverse incision is made in 

the posterior sheath of the rectus muscle Jt/otRjricture — A pocket n made between the rectus 
muscle and its posterior sheath. 

4. Ellsworth Eliot Method. 

The abdomen is opened by a midlinc incision betn een the ensi/oim 
process and the umbilicus. The hepatopexy operation, as described by the 
originator, is as follows; 

“The obliterated umbilical vein, forming a thick cord in the free edge 
of the falciform ligament, is then identified and drat\ n forward until it 
comes in contact with the parietal peritoneum. The hepatic extremity of 
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the ligament then rests against the under surface of the right lobe of the 
liver in front of the transverse fi'^surc The lower or umbilical extremity is 
in close contact with the anterior panetal peritoneum, the tvv o portions of 
the ligament now forming a right angle In this position the round ligament 
IS sutured to the anterior panetal peritoneum with chromic gut and the 
redundant falciform peritoneal rcflectionis spread out laterallj and sutured 
to the contiguous portion of the panetal peritoneum with the same ma- 
terial In this manner a shelf is formed for the under surface of the liver 
The abdominal w ound is then closed in layers ” 

E Excision of a portion of the antenor abdominal wall (laparectomy) — 
Bepage method 

Tins method was used for (hose cases in winch hepatoptosis was onlj 
one feature of general splanchnoptosis For this condition Depage con- 
sidered hepatopexy only as a palliative procedure He believed that 
general splanchnoptosis is largely due to a general weakening of the ab 
dommal wall, and he remedied it bj the excision of a part of this wall, 
dimimshing the wall in two dimensions 

In several cases operated upon b> this method the results were satis- 
factory There was a relief of the symptoms of splanchnoptosis and no 
hernia formation followed However, with the development of other 
methods of surgical treatment of splanchnoptosis, the Depage method will 
hardly appeal to a modem surgeon 

F A combination of the above mentioned methods 

Some surgeons are using not only one or another type of operation but 
a combination of some features from the different tjpes It seems to us 
that the best results are obtained bj uiimobihzing the hver by forming 
adhesions between its upper surface and the diaphragm, reinforcing this 
by a suspension operation with the aid of the round ligament which is 
attached either to the abdominal wall or still better to the chest wall, and 
finally, immobilizing the hv er by forming a peritoneal partition below it 
This operation is as follows 

Step 1 The abdomen is opened by a transv erse incision running from 
the tenth right costal cartilage to the nudline 

Step 2 The patient IS placed in the Trendelenburg position The upper 
surface of the liver and the diaphragm are vigorously rubbed with gauze 
The hver is placed in its normal position The round ligament is brought 
outside the abdominal cavity through a small mctsion made above the 
cartilage of the ninth rib, and then returned into the abdominal cavity 
through a small incision made below the cartilage of the same nb, so that 
the round ligament forms a loop around the cartilage of this nb Tlie tw o 
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limbs of the round ligament are sutured to each other (Fig. 292). 

Step 3. The peritoneum and the transversalis fascia of the upper Up 
are separated from the superimposed structures and sutured to the inferior 
surface of the liver, thus forming a pocket. 

The operation thus performed produces fixation and suspension of the 
liver, and reinforcing this from below makes it analogous to fixation or 
suspension of the uterus with reinforcement of the pelvic floor by perine- 
orrhaphy. 
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CHAPTER XXn 


SX7RGERY OF THE SPLEEN 

I DIFFERENT ROUTES FOR EXPOSURE OF THE SPLEEN 
The routes for exposure of the spleen are the same as for the li-v er, 
'\\ ith this difference only that in the latter they are made on the right side, 
hereas for the spleen they are made on the left side 
II SPLENOTOM\ 

Defimtion 

This term consists of two Greek words (rjrh>j»', spleen, and rinyeip, to 
cut It signifies an incision of the spleen 

Indications 
a Abscess 

b Large single cyst In the case of numerous cysts splenectomy is 
indicated 

Technic 

This operation can be done either as a one or a tno stage operation 
One-stage Operation 

Step 1 The ibdomen is opened by one of the incisions alreadj de 
scribed 

Step 2 The spleen is isolated from the rest of the peritoneal cavity 
by tampons the ends of which arc brought outside the abdominal eaxotj 
Exploratory puncture bj a needle is made to ascertain the location of the 
abscess If pus is found, an incision through the capsule is mode and 
the pus is evacuated A roll of gauze with a rubber dram is introduced 
wAw tavAy in and \Yi% ait? altidom 

mal caMtj The abdomen is cIo«ed in layers, Iea\ mg openings at the tipper 
and lower angles of the w ound for the ends of the gauze rolls A few day s 
later, the tampons which "walled off ' the spleen and lie in the abdominal 
ca\nty are removed By this time, adhesions ha\e been formed which pre- 
\ent contamination of the general peritoneal cavity A few days later, 
the tampon and rubber drain are removed from the caMty m the spleen 
The majority of surgeons prefer the one stage method 

HI SUTURE OF THE SPLEEN (SPLENORRHAPHY) 

Indications 

"Wound of the spleen This method is suitable only for ^mall wounds 
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In the case of a large wound, it is difficult to stop the bleeding by the 
suture method, and for this reason splenectomy should be given prefer- 
ence. The first successful splenorrhaphy* for a wounded spleen was per- 
formed by Parlavecchio, in 1803. 

Step 1. The abdomen is opened. 



Fia 294. Splenorrhaphy. 


Step 2. A large piece of omentum is excised and tucked into the open 
wound in the spleen. This wiM act not only as a tampon but as an active 
coagulant. The edges of the capsule of the spleen are sutured to each 
other with heavy catgut over the piece of omentum (Fig. 294). 

IV. SPLENOPEXY 

Definition. 

The term consists of two Greek words: cirKriv, spleen and to 
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fasten It signifies “fixation of the spleen ” The fixation may be either 
intraperitoneal or extraperitoneal, or combined intra- and extraperitoneal 

Indications 

a Movable spleen, when this condition is the cause of sjTnptoms, 
mostlj pressure on the adjacent structures and particularly on the colon 



Fia 295 Splenopexy (Rydygict method) InttH — Incision of the parietal peritoneum on the 
posterior abdominal wall flfam ptdu e— Formation of a pocket 


b As one of the methods of treatment of ascites due to cirrhosis of 
the liver Tufficr was the first who performed a splenopexj , m 1882 The 
next who performed it w as Kouwer, of Haariem, Netberlaiid, in 1891 How - 
ever, interest in this operation was revived by Rjdjgier, who performed 
his first case in 1895 Since that tune this operation has been u=ed by 
man^ surgeons 
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1. KOUWEH METHOD 
Step 1. The abdomen is opened. 

Step 2. Between the upper and lower surfaces of the spleen and the 
corresponding surfaces of the diaphragm are placed gauze tampons which 
are brought outside the abdominal cavity. The spleen is placed back in 



L _ 1 ■ 

Fio. 2SG. Splenopexy (Rydygicr method). Instrl — Fonnation of a peritoneal flap to cover a 
portion of the spleen. Main j)iciure — The lower pole of the spleen is placed in the poclwet. 

its normal position. A few days later, the tampons are removed. By this 
time adhesions will be formed between the spleen and the diaphragm. 

Some surgeons are even yet using this method. They only supplement 
this technic by vigorously rubbing the diaphragmatic surface of the spleen 
and the diaphragm with gauze in order to facilitate the formation of ad- 
hesions before they place the gauze-tampons. 
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2 RYDIGIER AIETHOU 

Thia method ^as reported to the XXIV Congress of the Deutsche 
Gesellschaft fur Chirurgie, in April, 1895. 

Step 1. The abdomen is opened in the left hypochondrium. 

Step 2. A slightl)' convex incision running some^ hat upn ard (Fig 295, 



Fia 297 Splenopexy (Rydjgicr method) Placing tho upper pole nf the upleen 
in the upper pocket 


insert), the length of >thich should be equal to the width of the spleen, 
IS made on the inner surface of the thoraco-abdominal wall from below 
upward extending from the eleventh to the ninth ribs The peritoneum 
of the lower Lp which is thus formed is separated bluntly from the super- 
imposed soft tissues, so that a pocket is formed with its bottom directed 
dow nw ard (Fig. 295) . The low er pole of the spleen is placed in this pocket 
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(Fig. 290). In order to prevent further separation of the peritoneum from 
the superimposed structures of the pocket by the lower pole of the spleen, 
the peritoneum is sutured to the superficially lying structures by a series 
of interrupted sutures approximately half an inch away from the distal 
end of the bottom of the pocket (Pig. 296). 



Step 3. The upper lip of the peritoneum is separated from the muscle 
of the diaphragm so as to form an upper pocket into which the upper pole 
of the spleen is placed (Fig. 297). 

[Whereas Step 2 is an essential part of the Rydygier method, Step 3 
is done only in case it is possible to form an upper pocket, since in many 
cases it is difficult to separate the peritoneum from the muscle of the 
diaphragm.] 
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In order to reinforce the new portion of the spleen in those eases in 
which only the lower pocket was made, Rydygier made a ^-shaped 
peritoneal flap laterally to the spleen and reflected this medially, so that 
it covered the anterior surface of the spleen, and then sutured the free 
border of the flap to the gastro-splenic ligament {Fig. 296, insert). How- 



Fia. 299. Splenopexy (Bardenheuer method). Separation of the peritoneum from the 
euperiioposed strurtures. 


ever, this step is not essentiaL Tl»e true characteristic feature of the 
Rydygier method is the formation of a lower pocket into which is placed 
the lower pole of the spleen. 

3. TUFFIER METHOD. (FIG. 298) 

This method consists in suturing the spleen to the abdominal parieties. 
A bite is taken through the entire thickness of the abdominal wall, except 
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the skin, of one lip. Then one is taken through the spleen, penetrating 
not only the capsule but .7180 a thick layer of the parenchjTna of the 
spleen, then again through the entire thickness of the abdominal wall, 
except the skin, of the other lip. The number of sutures depends upon the 
size of the spleen. These sutures are not tied at this time. This is post- 
poned until all the layers of the abdomen (except the skin) have been 
sutured. Then the splenopexj' sutures are tied. After this the sldn is closed. 

Although the name of Grcifenhagen has been attached to this method, 
it is, however, the method which was used first by TufRer and later by 
Kouwer in his very first case of splenopexy, but which he (Kouwer) did 
not subsequently use on account of the danger of hemorrhage. 

4. nARDENHEUEll METHOD 

This method was described by Pliicker, one of Bardenheiier’s associ- 
ates, in October, 1895. 

Step 1. The abdominal cavity Is opened by an incision running along 
the left midaxillary line, starting immediately above the crest of the ilium 
and extending for four inches upward until the tenth left rib is almost 
reached (Fig. 299, insert). Then it turns laterally nearly perpendicularly 
to the vertical incision and runs for another four inches. The entire thick- 
ness of the flap thus formed is cut down to the peritoneum, which is not 
yet opened. This musculo-cutaneous flap is reflected (Fig. 299). 

Step 2. The exposed peritoneum is separated from the superimposed 
soft tissues as far as possible upw'ard and downward (Fig. 299). A small 
incision is made through the peritoneum, just large enough to draw the 
spleen outside of the abdominal cavity (Fig. 300). The spleen is placed 
extraperitoneally in the sac thus formed, precisely in the same position as 
it lies normally intraperitoneally (Fig. 300). The slit in the peritoneum 
is sutured to the gastro-splenic ligament. 

Step 3. A thread of silkworm-gut is passed around the tenth rib 
(which is freely exposed for this purpose), and then through the lower pole 
of the spleen (Fig. 3QQ)- The ends of this thread are not tied at this 
time. A series of interrupted sutures are inserted between the lowermost 
part of the separated peritoneum and the superimposed structures, so as 
to prevent separation of the peritoneum from these structures in a down- 
ward direction, thereby preventing a downw’ard slipping of the lower pole 
of the spleen. Then the long ends of the silkworm-gut thread which fixed 
the louver pole of the spleen to the tenth rib are tied and the ends are cut 
short. The wound is closed in layers. 

Thus, this method is characterized by placing the spleen extraperi- 
toneally, attaching the hilum to the peritonemn, and fixing the lower pole 
to the tenth rib. 






5 SCHIASSI METHOD (SPLENOCLEISIS) 

The term splenoclei«is consists of two Greek words virXrjv spleen and 
closure It signifies ‘ closure of the spleen ” 

Tins method consists in producing extensue adhesions between the 
spleen and all the surrounding tissues, including the antenor abdominal 
wall A thick capsule is formed around Uie spleen which compresses that 
organ thus diminishing the amount of blood passing through the spleen 
and increasing the degree of anastomosis of the \eins between the portal 
and sjstemic -venous sjstems This method was published iii 190G and 
again suggested in 1934 
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Indications. 

The method is used as a substitute for splenectomy in cases of blood- 
diseases in which splenectomy, for some reason, is hazardous. It is prac- 
tically the substitution of a physiological for a mechanical splenectomy. 

Technic. 

Step I. The abdomen is opened by an incision starting at the middle 
line and running parallel to and two fingers below the left costal arch until 
the left midaxillary line is reached. 

Step 2. A roll of gauze is placed behind and below the lower pole of 
the spleen, another medially to the hilum, a third laterally to the lateral 
border, a fourth above and behind the upper pole, and a fifth and a sixth 
between the antcro-lateral and antero-raedlal surfaces of the spleen and 
the anterior abdominal wall. The ends of all these rolls are brought out- 
side the abdominal wound through its upper and lower angles. The an- 
terior surface of the spleen is scarified. 

Step 3. The abdominal wall is sutured in layers. 

On the fifth day the roll is removed from the upper pole, and each 
following day another roll of gauze is removed. The last roll is removed 
from the lower pole. 

As already mentioned, this operation produces a large amount of con- 
nective tissue around the spleen, which compresses the organ. 

V. LIGATION OF THE ENTIRE SPLENIC PEDICLE OR OP 
THE SPLENIC ARTERY ALONE 

a. The ligation of the entire pedicle has been performed as a sub- 
stitute for splenectomy. It may be advisable to do this in eases in wliicb 
extensive adhesion.? between the spleen and the diaphragm make splenec- 
tomy a very difficult procedure. However, in some cases gangrene of the 
spleen may follow this procedure. For this reason it is very seldom used 
now. 

b. Ligation of the artery only was done first by Clfiment Lucas, in 
1882, as a substitute for splenectomy. It was performed also by Stuben- 
raueh for thrombopenia, as a substitute for splenectomy, since, if the vem 
is not injured, ligation of the artery may produce the desired atrophy of 
the spleen. 

Ligation of the artery, as a therapeutic measure for the treatment of 
ascites due to cirrhosis of the liver, was advocated by E. Holman, in 1933. 
However, further observations are necessary to show whether or not this 
procedure should be recommended. 
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VI SPLENECTOMY 

Histoncal 

Splenectomy was first performed by Zacarelli, of Palermo, in 1549, for 
an enlarged spleen The patient recovered To Viard is given the credit 
of being the first m 1581, to remove the spleen, which prolapsed through 
the mounded anterior abdominal wall This patient also recovered Since 
that time, due to teclimcal difficulties this operation has been used very 
infrequently The first deliberately planned splenectomy on a human, 
with prelmiinary practice on animals for this purpose, was made by Quit- 
tenbaum, in 1826 The patient died after the operation In the middle of 
the Nineteenth Century interest in this operation was again revived 
Kuchler, of Darmstadt, performed it in 1855 for the rcmo\ il of an enlarged 
malarial spleen (the patient died from hemorrhage a few hours after the 
operation), and G Voliiey Dorsey, of Piqua, Ohio, performed it in the same 
year for the same condition His patient reco\ered This case may be 
considered as the first successfully performed splenectomy for malaria 
m modem times P4an, m 1804, was the first to perform a splenectomy for 
unilocular cyst of the spleen (the patient recovered) Koeberl^ was the 
first who performed splenectomy for echinococcus m 1873 For Banti’s 
disease the first splenectomy was performed in 1881 Picou and Ramond 
were the first to perform splenectomy for Gaucher disease in 1896 
Micheli w as the first to perform splenectomy for hemolytic icterus in 1906 
and Schloffer was the first to perform it for thrombopema, in 1917 

Definition 

The term splenectomy consists of two Greek words crTrhjv, spleen and 
iKionij excision It means “excision of the spleen " 

Indications 

There are many indications for the performance of this operation 

1 Rupture of the Spleen 

In some cases it may be advisable to suture the torn edges, but usually 
splenectomy is indicated for this condition 

2 Wondering Spleen 

The majority of surgeons prefer to perform splenopexy for this con- 
dition Howe\er, if torsion of the pedicle occurs, splenectomy is the only 
remedy 

3 Abscess of the Spleen 

Splenectomy is adwsable only in ca«es in which there is no throm- 
bophlebitis, the pre'sence of which strongly suggests the existence of ab- 
scesses in the li\er, which makes the operation U'?eless 

4 Non-porasitic Cysts, 
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5. Parasitic Cysts (Echinococcus). 

G. Isolated Primary Tuberculosis of the Spleen. 

In case this is of the secondary form, splenectomy is contraindicated. 

7. Greatly enlarged malarial spleens, if their size produces distressing 
symptoms. Splenectomy will not alleviate the disease itself. 

S. Leukemia. 

Splenectomy does not alleviate this disease. It is indicated only when 
the greatly enlarged spleen produces mechanical difficulties, or threatens 
to rupture. Lately, many give preference to X-ray therapy. 

9. Malignant Tumors. 

Splenectomy is indicated only in those cases which are primary, and 
uhen no metastases nre present. 

10. Hemolytic Jaundice. 

Splenectomy gives a symptomatic cure in the majority of the cases. 

11. Anemia Splenica Infantum (Jaksch-Hayem Anemia). 

Splenectomy should be preceded by medical trciatment, which fre- 
quently gives good re.sults. In obstinate cases uhieh do not yield to medi- 
cal treatment, splenectomy combined with a few repeated blood-trans- 
fusions gives excellent results. 

12. Gaucher Disease (Large-cell Splenomegaly). 

Splenectomy does not cure this condition. It gives only mechanical 
relief. However, cases have been observed in which a long continued re- 
mission has followed the operation. 

13. Splenic Anemia (including Banti Disease). 

Splenectomy gives excellent results in the first stage of this disease. 
In the second stage (which is characterized by anemia, leukopenia and 
gastro-intestinal manifestations), the results are not so good. In the third 
stage (Banti disease proper), the resiiUs are unsatisfaetory. Many believe 
that at this stage splenectomy should not be performed at all. Even the 
followers of splenectomy believe that it should be supplemented by some 
type of the Talma operation. 

14. Essential Thrombopenia. 

Splenectomy gives good results in early cases. Some (Stubenrauch) 
had good results following ligation of the splenic artery only. 

15. Splenomegaly of Unknown Origin. 

Splenectomy is done only when mechanical difficulties arise, due to the 
size of the spleen. 

16. Thrombosis of the Splenic Vein. 

Splenectomy should bo done, since gangrene of the spleen may occur. 

17. Infarct of the Spleen. 

This condition arises occasionally as a complication of typhus fever. 

18. Kala-Azar (Leishman Disease). 
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Splenectomy should be done only in those cases hich have responded 
to a preNioua treatment with antimony (tartar emetic) and in which the 
spleen is not enlarged. Otherwise, splenectomy is of no avail. 

19. Cirrhosis of the Liver with Ascites. 

Splenectomy is used by some surgeons with the object of removing a 



Fia 301 SplpnfiPtotnjr Manual separation of the Eploen from its bed 


very important tributary of the portal vein. However, the majority of 
surgeons give preference to splenopexy, and we are in complete accord 
with them. 

Technic. 

The operation may be ^ cry dmple, when the pedicle is long, the spleen 
movable, and no adhesions are present. In cases in w hich the spleen is \ ery 
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much enlarged, the pedicle short, and many adhesions are present, the 
operation may offer insurmountable difRculties, so that many experienced 
surgeons under circumstances prefer not to perform the splenectomy. 

There are two methods used in removing the spleen, namely, either 
to start with separation of the spleen from the diaphragm, with ligation 



Fia. 302, Splenectomy. Cutting of the splenic pedicle between clamps. 


of the pedicle as the last step of the operation, or to start the operation 
with ligation of the pedicle, and separation of the spleen from the dia- 
phragm as the last step. Both operative types have many followers. 

Step 1. The abdomen is opened. 

Step 2. The spleen is separated from the diaphragm by the hand (Fig. 
301). If strong adhesions are present, they are cut by scissors bet'ween 
clamps. As soon as the spleen is lifted from the diaphragm, large packs, 
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moistened in hot normil silt solution, are introduced and placed upon the 
exposed bed of the spleen Tw o things arc thus accomplished 
a Checking of the \ enous oozing from the diaphragm 
b The facilitation of further manipulation of the spleen, such as clamp- 
ing of the pedicle, etc 



Fia 303 Splenectomy Lieation of the blood vessels of the splenic pedicle 

Step 3 The gastro splenic bgament abov e the pedicle is divided be 
tween clamps, care being taken not to injure the fundus of the stomach 
which lies V erj close to the spleen (Fig 302) 

Step 4 Ligation of the Splemc Pedicle 

This can be done either “en masse" or in sections The latter should be 
given preference 

If the ligation is done in sections, the arterj should be ligated first 
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SO as to give the vein a short time to carry away the blood from the spleen. 
(We should remember that the splenic artery runs either as a single trunk 
or is already divided into two branches. The vein is still composed of two 
or three branches and runs below the arterj'.l If the stump is ligated “eu 
masse,” three large curved arterial forceps clamp the pedicle, which is 
cut between the clamp closest to the spleen and the middle one. In this 
manner, two clamps will safeguard against hemorrhage from the splenic 
artery and one from the splenic vein. Tlic stump is ligated twice with a 
double strand of No. 2 plain catgut. 

Before clamping the splenic pedicle the surgeon should obtain a clear 
\dcw’ of it posteriorly, since not infrequently the tail of the pancreas reaches 
nearly to the hilum of the spleen, and in such cases may actually be ad- 
herent to the splenic pedicle posteriorly. By clamping the pedicle without 
a prenous separation of the tail, part of the pancreas may be caught in the 
clamp. 

Step 5. All additional ligaments connecting the spleen with surround- 
ing structures should be cut between two clamps and carefully ligated. 

Step 6. The moist pack is removed from the bed of the spleen. 

Step 7. The abdomen is closed in layers. 

Alternate Method in which the Pedicle is Ligated first (Fig. 303). 

Step 1. The abdomen is opened. 

Step 2. The spleen is pushed laterally, so as to expose clearly the 
gastro-splenic omentum above the pedicle, which Is tlien divided between 
the clamps, The finger is introduced through the opening thus formed 
and slipped behind the pedicle. Tlie tail of the pancreas lies behind and the 
pedicle in front of the finger. The pedicle is ligated either sectionnlly or 
“en masse.” 

Step 3. The spleen is separated from the diaphragm and removed. 

Step 4. The abdomen is closed in layers- 
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CHAPTER XXni 


SURGERY OF THE PANCREAS 

I SURGICAL ANATOVV OP THE PANCREAS 
The panereas is an elongated, narrow viscus, the length of which is 
from 15 to 26 cm , the width from 4 to 9 cm , and the thickness from 2 to 3 
cm It extends from the second portion of the duodenum nearlj to the 
hilum of the spleen It is subdivided into four parts head, neck, body, 
and tail 

a Holotopic Relations 

The pancreas starts in the right hypochondnum, traier«es the epi- 
gastric region and ends m the left hyTiochondnum 
b Skeletotopic Relations 

The head of the pancreas is situated to the right of the second 
and, occasionally, the third lumbar vertebra The body runs in a slightly 
upward direction across the body of the first lumbar vertebra, and the 
tad ends in the left hypochondnum at the level of the eleventh or twelfth 
thoracic vertebra 

c Syntopic Relations 

The pancreas lies between the posterior wall of the stomach in front 
and the posterior abdominal wall, including the great blood-vessels, behind 
It IS cov ered in front by the panetal peritoneum of the posterior abdominal 
wall It IS separated from the posterior wall of the stomach by the bursa 
omentalis 

Behind the body of the pancreas lies the solar plexus This is the reason 
why the puin in tumor or swelling of the pancreas is almost unbearable 
The blood supply of the pancreas is derived from one of the terminal 
htanflbns at bvaojih. at tta 

pancreatico-duodenalis superions), from the inferior pancreaticoduodenal 
artery, which is a branch of the superior mesenteric artery, and from small 
branches of the splenic artery The veins are tributaries either of the 
superior mecentenc or of the splenic vem 

The Wirsung’s duct was described by the Gennan anatomist Wirsung, 
in 1642, although he did not know its exact purpo'^e The accessory pan- 
creatic duct, although know n as the duct of Santorini, w as described before 
him by Graaf and by Haller The further sy ntopic relations of the different 
portions of the pancreas are as follows 
1 The Head 

Behmd the head are the nght renal artery and v ein, the common bile- 
duct, which quite frequently is incorporated into its substance, the pan 
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creatic duct, the vena cava inferior, the superior mesenteric vein and the 
abdominal aorta. Some believe that most frequently the portion of the 
pancreas lying in front of the superior mesenteric vein and artery is the 
neck of the pancreas. 

In front of the head are the anastomosis betu'een the superior and 
inferior pancrcatico-duodcnal arteries (which runs in the groove between 
the head and the conca^^ty of the duodenum), and the parietal peritoneum 
of the posterior abdominal wall. At the upper border of the head, the portal 
vein, formed by the merging of the splenic and superior mesenteric veins 
appears. [However, quite often the splenic and the superior mesenteric 
veins unite below the upper border of the pancreas. In such cases a portion 
of the portal vein lies behind the pancreas.) 

2. The Body. 

The structures lying behind the body are the superior mesenteric ar- 
tery, the splenic vein, the inferior mesenteric vein, and, occasionally, the 
splenic artery [which in most cases runs in front of the pancreas]. In 
front arc the parietal peritoneum of the posterior abdominal wall (which 
separates it from the anteriorly situated stomach) and, usually, also the 
splenic aftcry. At the lower border are the superior mesenteric artery and 
vein and the duodcno-jejunal Junction of the bowel. 

3. TaU, 

Behind this portion of the pancreas are the splenic vein and occasion- 
ally the splenic artery, the upper pole of the left kidney and, occasionally, 
the left renal artery and vein. In front, are the parietal peritoneum of 
the posterior abdominal wall (which separates it from the stomach) and the 
splenic artery. The tail reaches occ.asionalJy as far as the hilum of the 
spleen. 


DIFFERENT ROUTES FOR EXPOSURE OP THE PANCREAS 
The pancreas may be reached either through the anterior or posterior 
abdominal wall. 

A. Anterior Route. 

This can be accomplished in six different ways: 

a. Through the gastro-hepatic ligament. 

b. Through the anterior and posterior walls of the stomach. 

c. Through the gastro-colic ligament. 

d. Through the transverse mesocolon. 

e. Through the mobilization of the duodenum in order to reach the 
posterior surface of the head of the pancreas. 

f. Retro-omental. 

a. Approach through the gastro-hepatic ligament (Fig. 230). 

This route is advisable only in cases in which either there is a marked 
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gastroptosis, or if the pancreas is situated higher than normally The latter 
IS a rare condition 

b Through the anterior and postenor gastric walls 
This approach is unusual and not advisable However a ease is re 
corded (Hagen) in which this approach was the only one possible 



Fiq 304 Exposuie of tho pancreas The gastroeohe I gament is cut and the stomach 
IS reflected upward 


c Through the gastro-colic ligament (Figs 232 and 304) 

This la the best approach and it is employed more frequently than 
any other 

d Through the transverse mesocolon (Fig 201) 

This approach is not advisable, particularly if drainage through the 
anterior abdominal w all is contemplated 
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e. Approach through the mobilization of the second portion of the duo- 
denum. 

This is an excellent approach to the posterior surface of the head of 
the pancreas (Fig. 221). 

f. Retro-omental route of approach. 

The omentum is lifted and put on the stretch. The serosa of the trans- 
verse colon is incised along the line of junction with the omentum. A 
finger is introduced into the opening thus formed, and the bowel is sep- 
arated bluntly from the omentum. Thus, a large opening is made which ex- 
poses the posterior wall of the stomach, the pancreas, and also the third 
portion of the duodenum. 

B. Posterior Route. 

This is possibly only when surgery of the tail is contemplated. The 
body of the pancreas is not accessible by this route, since the spinal column 
lies behind it. This route is not advisable for the head, on account of the 
important structures lying behind the head, and the poor accessibility of 
this region. 


II. OPERATIONS FOR ACUTE PANCREATITIS 

If the patient is in a state of profound shock, operation is hardly ad- 
visable. However, if there is no shock, then the patient should always be 
operated upon, and the sooner the better. The aim of the operation is to 
incise the cap.sulc (so as to relieve the intracapsular pressure and to pre- 
vent any further compression of the blood-vessels, and thus increase the 
resistance of the gland), and to prevent the escape of exudate into the 
free peritoneal cavity by “walling off” the gland from the rest of this 
cavity. The operation then is as follows: 

Step 1. The abdomen is opened by a midline incision extending from 
the ensiform process down to the umbilicus. 

Step 2. The ga.strocolic ligament is cut (as described in Chapter VIII), 
and the stomach is turned upward, (hereby exposing the pancreas. 

Step 3. The lesser peritoneal cavity is packed with rolls of gauze, which 
surround the pancreas, and the ends of which are brought outside the 
abdominal cavity. 

Step 4. The capsule of the pancreas is incised in several places in a 
direction parallel to the pancreatic ducts, and a gauze-drain is placed over 
the incised capsule. 

Step 5. Cholecystostomy is done (or choledochostomy, if the cj’stic 
duct is blocked by a stone). 

Cholecystostomy is just as an important step of the operation as the 
others, since the external drainage of bile will prevent it from running 
into Wirsung’s duct and reinfecting the pancreas, which is the most impor- 
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tant etiological factor in producing pancreatitis No attempt should be 
made at this stage to do any radical biliary surgery This should be de- 
ferred to some future time when the condition of the patient is improved 

III OPERATIONS FOR CHROVIC PANCREATITIS 
The most commonly used procedure consists of cholecystectomy, after 
^hich the sphincter of Oddi becomes paralyzed and does not offer any 
resistance to the passage of bile into the duodenum [Of course, it is under- 
stood that before closing the abdomen the surgeon should be certain that 
no stones are left in the common bile duct ] The next most common 
method employed consists in making numerous incisions m the pancreatic 
capsule alone, or even of cutting into the parenchyma of the pancreas m 
order to dimmish the intracapsular pressure However, many surgeons, 
quite justly, arc opposed to cutting the pancreatic substance for fear of a 
possible hemorrhage, and are content with cutting the capsule alone Next 
m frequency is drainage of the bile, externally by a cholecystostomy, or 
wteraally by cholecysto-gastrostomy or cholecysto enterostomy We be- 
lieve that the safest of all procedures is to produce internal drainage of 
bile by means of a cholecysto-gastrostomy 

IV OPERATIONS FOR STONES IN THE PANCREATIC DUCT (FIG 305) 
The occurrence of stones m the pancreatic duct \\as recorded by 
Graaf, in 1667, uhen he mentioned the oliservations of Panarol and Gaia 
Bonetus, m 1700, Galeati, in 1767, Morgagni, in 1765, Greding in 1769, 
and Couley, in 1788 reported cases m which pancreatic stones w ere found 
Cowley’s case is the first of pancreatic stones published in England How- 
ever, these cases are very infrequent Johnston, in 1883, was able to collect 
from the literature only 35 cases of pancreatic stones, and Giudiceandrea, 
m 1896 only 48 cases Howocr, Opitz, in 1901, was able to collect 97 
cases of pancreatic stones This number includes all the cases found in 
operation and on the dissecting-table Guleke, m 1924, was able to collect 
25 cases in which operation had been performed and Schmieden, m 1927, 
twenty cases more, thus making a total of 45 cases up to the year 1927 
The stones, which were found, were most frequently single Howe\er, 
tw o, three or more stones hav e been found, and a case is reported in w hich 
54 stones were found The size of the stone vanes from a grain of sand to 
2^ inches by half an inch (case of Schupman) In Matam’s ca'=c, the 
weight of the stone was two ounces Most frequently the stones are met 
with in the head, then in the body, and finally in the tail 

The presence of pancreatic stones is associated with changes m the 
pancreatic tissue, such as cy stic degeneration and acute and chronic pan 
creatitis Whether the stones ore the cau«e or sequela of these changes or 
just a concomitant manifestation is unsettled 
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Treatment. 

This is surgicsl only. The prognosis of cases of untreated stones fa 
bad, -n-hereas, if they are removed it is excellent. The approach depends on 
whether the stones are in the head, body or tail of the pancreas. If the 
stone is located in the head (and this is true in the majority of cases) 



Fiq. 305. Bemovfll of a pancre&tic stone. 


then the approach is either transduodenal or retroduodenal. If, however, 
the stone is located in the body or in the tail, the approach is made either 
by cutting the gastrocolic ligament, or, less frequently, by cutting the 
gastro-hepatic ligament, thus exposing the pancreas, and then cutting 
through the pancreatic tissue and the duct. One should never fail after 
opening the duct to probe it in order to ascertain whether all the stones 
have been removed. 




Fifl 306 Front and lateral views of pancreattc cysts (after K6rte) 

V. OPERATIONS FOB PANCBEATIC CYSTS 
Xorte divides all varieties of cysts into the follow ing suh-groups ; 
J. Retention cysts; 

2. Proliferation cysts; 

3. Degeneration cysts; 

4. Pseudo-cysts; 
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Technic. 

Step 1. The abdomen is opened by a midline incision extending from 
the ensiform process to the umbihcus 

Step 2. The gastrocolic ligament is cut, the stomach is turned upw ard 
so that the pancreas is ^ell exposed (Fig 304), and the cyst is “ualled 
ofT” from the rest of the peritoneal canty by gauze rolls 

Step 3. A needle is thrust into the cystic cavity and the fluid is aspi- 
rated Then the opemng is enlarged and the cavity is immediately packed 
with gauze the ends of which are brought outside the abdominal cavity 

Step 4 The gauze surrounding the pancreas is removed The wall of 
the pancreatic cyst is sutured to the parietal peritoneum of the anterior 
abdominal wall (Marsupialization of the cyst) 

This is a good method for all types of cysts except the mahgnant 
variety of adenocystoma, which should be treated by extirpation only. 

b EXTIRPATION OF THE CYST 

This method is technically difficult, since the w all of the cyst is usually 
strongly adherent to the pancreatic tissue and is surrounded by numerous 
blood-vessels For this reason, this method should be employed only for 
the malignant type of cysts 

In die early days of surgery of the pancreas some treated the cysts by 
aspirating its contents by a trocar passed through the cyst This should 
never he employed, smee it is dangerous and the results are very unsatis- 
factory. 

The results of treatment of cysts by excision and drainage or by ex- 
tirpation are good A cure follows in more than ninety per cent 

e IMPLANTATION OF THE REMNANT OF THE CYST INTO THE DUODENUM 
STOMACH OR GALL-BLADDER (PANCREATO DUODENOSTOM\ 
PANCREATO GASTROSTOMY PANCREATO CHOLECY8TOSTOMY) 

In order to prev ent the occurrence of a pancreatic fistula m cases m 
which the cyst cannot be entirely removed, R jedheka, in 1921, advised 
implanting the remnant of the cyst connected with the pancreas into the 
posterior wall of the stomach He suggested doing this not as a secondary 
operation, when a fistula is already formed, but as one of the steps of the 
primary operation. As a secondarj operation it was u'led manj years 
prevnously by Kehr and Michon Moreover, the implantation of the rem- 
nant of the cyst into the duodenum as a primary operation w as performed 
much earlier than was done by Jedheka, namelj by Ombr^danne, in 1911 
Hammesfahr, in 1923, implanted the remnants of the pancreatic cyst into 
the gall-bladder 
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VI. OPERATIONS FOR INJURY OF THE PANCREAS (FIG. SOS) 

An exploratory abdominal section for injuries of the upper abdomen 
is not complete unless the pancreas Is examined. Time and again cases 
have been reported in which injurj*^ to other organs have been repaired, 
in ^^hich the patient died soon aftenvard, and autopsy showed a torn or 



badly damaged pancreas. The danger in pancreatic injuries lies in hemor- 
rhage and in the escape of pancreatic Juice. 

Technic. 

Step 1. The abdomen is opened by a midline incision extending from 
the ensiform process down to the umbilicus. 

Step 2. The gastro-hepatic ligament is opened for inspection of the 
pancreas. If it is found to be injured it shoxdd immediately be packed 
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around with gauze, the ends of nhich are brought outside [If there is not 
a good exposure through this ligament, then the gastrocolic ligament 
should be cut and the stomach reflected upward This will insure an excel- 
lent exposure ] 

Step 3 A heavy catgut suture penetrates the thickness of the pan- 
creatic tissue and the capsule on each side of the pancreatic w ound The 
ends are tied and cut short This will arrest profuse hemorrhage If the 
length of the torn portion is coiisidenble, two or three such deep sutures 
are inserted If necessarj, a few superficial sutures of fine catgut may 
be inserted between the deeper sutures This will stop the superficial 
hemorrhage 

In placing the deep sutures care should be taken not to injure or to 
occlude WirsungVg or the Santorini’s pancreatic duct 

Step 4 A rubber dram (wrapped with gauze) is laid o\er the sutured 
portion of the pancreas and its free end is brought outside the abdominal 
caMty through the abdominal incision Some surgeons close the anterior 
abdominal wall and prefer to drain the pancreas through a posterior inci- 
sion 

VII OPERATIONS FOR PANCREATIC TUMORS 
Pancreatic tumors are subdi\ided into 
A Benign tumors 
B Malignant tumors 
A Benign Tumors 

The benign type was formerly considered as an extremely rare variety 
Ilaberer, up to J927, was able to collect from the bterature only ten cases, 
which were either fibroma, fibroadenoma or cystadenoma However, 
during the last few years several ca®es have been reported These are of 
particular interest, since some were associated with symptoms of hyper- 
insulimsm The treatment consists in their removal The operative risk 
is small Thej usually give one complication namelj a pancreatic fistula 
of long standing 

B Malignant Tumors 

Malignant tumors are most commonly encountered among the tumors 
of the pancreas They are most frequently located in the head (60%), 
then almost as frequently in the body as in the tail (about 8 per cent m 
each variety) They occur as a generalized growth involving the entire 
pancreas in 24 per cent 

The incidence of cancer of the pancreas is approximately two per cent 
of the entire number of cancer cases met m the human 

Treatment 
This IS 
a Palliative 
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b. Radical. 

a. Palliative Treatment. 

This consists in relieving the obstruction of the bile-flow by performing 
some kind of side-tracking operation, such as cholecysto-gastrostomy or 
cbalecysto-enterostomy. [Cholecystostomy is not advisable, since it will 
permanently drain the bile outside the body.] Although it is only a pallia- 
tive procedure, nevertheless it is advisable to perform it, since it relieves 
such symptoms as itching, W’hich greatly aggravates the suffering of the 
patient. 

b. Radical Treatment. 

This consists in removing the tumor with the surrounding portion of 
the pancreas, or in the performance of a partial or subtotal pancreatectomy 
with or without the removal of the second and third portions of the duo- 
denum. In the case of carcinoma of the tail or of the body, partial pancre- 
atectomy is feasible, whereas in the case of carcinoma of the head the 
operation is extremely difficult [since it is nccessarj’, in order to remove the 
head of the pancreas, to remove the second and part of the third portion 
of the duodenum, to cut the common bile-duct, the pancreatic and the 
accessory pancreatic ducts, to perform gastro-jejunostoray, to implant 
the bile-duct and the pancreatic ducts into the bowel with the possible 
dangers resulting from leakage of biliary, intestinal and pancreatic juices]. 
However, several eases of nearly total (subtotal) pancreatectomy have 
been reported, which shows that as difficult as the technic is, it is still 
possible, and that a very small portion of the pancreas will produce 
enough external and internal secretion to satisfy the needs of the body. 

During the last few years several cases of adenoma of the islands 
of Langerhans have been reported, which have been clinically manifested 
by symptoms of hyperinsuUnism. Removal of the adenoma with a small 
portion of the surrounding tissue in some cases alle\’iated, and in others 
entirely cured, the condition. 

TECHNIC OP TANCREO-DUODENECTOMY 

Step 1. The abdomen is opened by a midline incision. 

Step 2. Mobilization of the duodenum bythe Kocher method, with the 
difference only that the separation of the duodenum from behind is con- 
tinued until this bowel is detached from the vena cava and the superior 
mesenteric vessels are reached. 

Step 3. Ligation of the right gastric and of the gastroduodenal arteries 
and also of the gastrocolic ligament. 

Step 4. The pylorus is cut between two clamps and the pyloric end 
of the stomach is closed. The common bile-duct is divided close to the 
pancreas, if we wish to use this duct for reestablishing the communication 
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between the biliary and the intestinal passages and far away from the 
pancreas if the gall bladder is used for this purpose 

Step 5 The duodenum is now attached only to the upper leaflet of 
the transverse mesocolon from which it must now be carefully separated 
Then the duodenum is carefully and gently separated from the superior 



Fig S09 Pancreo-duodenectomy (Spivack tecliDie) InseH — Siibserous cholecystogas 
trostomy was done the common b le^uct » cut and two ends of it are 1 gated Mam p elure — 
Anterior gastroenterostomy with entero-anastoraosis is made Pyloroduodenal junction is 
cut and tno ends closed 


mesenteric arterj and \cin, which he in front of the duodenum between 
the pars uncmatum of the pancreas and ttie duodeno-jejunal junction 

Step 6 The duodenum is cut at the diiodeno-jejunal junction between 
tw o clamps placed immediatelj to the left of the superior mc'^cntcnc 
\ essels 
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Step 7. The pancreas is cut between two clamps. The duodenum and 
the head of the pancreas are thus entirely free and are removed from the 
abdomen. 

Step 8. The common bile-duct is implanted into the stomach or je- 
junum. 



Step 9. The hemorrhage from the cat surface of the pancreas is checked 
by sutures. Wirsung’s duct is separated from the pancreatic tissue for at 
least 2 to 3 cm., and is then implanted into the duodeno-jojunal junction. 
If it is impossible to implant it separately, then the entire stump of the 
pancreas is invaginated into the duodeno-jejunal opening. Otherwise, the 
open duodeno-jejunal end is closed. 
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Step 10. Posterior gastro-jejunostomy is performed. 

Due to the magnitude of this operation it is best to perform it in two 
or even in three stages. 

In case of a three-stage method, the steps of the operation are: 



by two intestinal clamps and the pancreas is cut between them. 

SPIVACK TECHNIC 

Stage I. 

Step I. The abdomen is opened by a transverse right tninsrectiis in- 
cision at a level of one inch above the umbilicus. 

Step 2. A subserous cholecysto-gastrostomy is performed in the man- 
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ner described above (Figs. 274, 27fi, 270). The supra-duodenal portion of 
the common bile-duct is ligated just above the duodenum and cut between 
the ligatures (Fig. 309). The abdomen is closed. 

One week later, the second stage is performed. 



Stage n. 

Step 1. The abdomen is reopened through the incision made in the first 
stage. This incision is enlarged to the left by cutting transversely the left 
m. rectus. 

Step 2. The right gastric and the right gastro-epiploic arteries are 
ligated in the manner already described. 




BIBLIOGRAPHY 


569 


Step 3 The pyloro duodenal junction is cut The duodenal and the 
stomach ends are closed (Fig 309) An anfenor gastro jejunostomy is 
performed, supplemented by an entero anastomosis (Fig 309) 

One week later, the third stage is performed 

Stage III 

Step 1 The abdomen is reopened 

Step 2 The gastrocolic ligament is divided and the colon transversus 
drawn downward The duodenum is mobilized bj the Koeher method 
However this mobilization affects not only the second portion but also 
the third portion of the duodenum that is it reaches the diiodeno jejunal 
junction (Fig 310) The duodenum should be carefully separated from 
the superior mesenteric artery and vein, which he in front of the duodenum 
between the pars uneinatum of the pancreas and the duodeno jejunal junc 
tion 

Step 3 The duodenum is cut at the duodeno jejunal junction between 
tv. 0 crushing clamps 

Step 4 The pancreas 18 cut between two clamps (Fig 311) Thus the 
duodenum and the head of the pancreas are entirely separated from the 
other abdominal viscera 

Step 5 The hemorrhage from the cut surface of the pancreas is checked 
by sutures Wirsung s duct is separated from the pancreatic tissue for at 
least 2 or 3 cm and is then subserously implanted into the jejunum close 
to the point of the former duodeno jejunal junction (Fig 312) Howe\er 
if it IS impossible to isolate Wirsung s duct or to implant the isolated duct 
then the entire stump of the pancreas is maagmated into the duodeno 
jejunal opening which up to this time was not sutured (Fig 312 insert) 
Step 6 The clamped end of the jejunum at the duodeno>jejunal junc 
tion is now closed (unless it was closed already in Step 6) 

Step 7 The abdomen is closed 
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CHAPTER XXIV 


HERNIA 

Definition. 

The word “hernia," ns used in modern surgical literature, is derived 
from the Greek “tpi-os," which means “a projection.” It signifies a pro- 
trusion of a wcus through a congenital or an acquired opening of the wall 
surrounding the corresponding cavity. 

In former times authors preferred to u.se the word “cele," which is a 
latinized Greek word “kele" "a swelling," and which was used as 

a suffix of the M’ord designating the contents of the hernia, as enterocele 
(intestinal hernia), omphalocele (umbilical hernia), etc. 

Nomenclature. 

The name given to a definite type of hernia either designates its con- 
tents, its location, its etiology, or Its condition. 

1. According to its contents, hemire are designated as hernia of the 
small bowel, hernia of the large bowel, etc. 

2. According to its location, hernis arc inguinal, femoral, umbilical, 
diaphragmatic, ventral, perineal, etc. 

3. According to the etiology, hernire are congenital, acquired and post- 
operative. 

4. According to their condition, herni® are reducible or irreducible, 
strangulated, etc. 

A INGUINAL HERNIA 

I. suhgical anatoaiv of inguinal hernia 

The inguinal canal is approximately one and one-half inches long. It 
begins at the abdominal (internal) inguinal ring and ends at the subcuta- 
neous (externa!) inguinal ring- The abdominal inguinal ring lies about one- 
fourth of an inch above the middle of Poupart’s ligament, and the sub- 
cutaneous inguinal ring lies in front of the lateral portion of the pubic 
bone. When the individual is in the erect posture, the boundaries of the 
inguinal canal are: 

Anterior Wall. 

The skin, superficial fascia (Camper’s layer, Scarpa’s layer), deep 
fascia (a very thin layer), and the aponeurosis of the external oblique 
muscle. These layers lie in front of the entire length of the inguinal canal, 
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ivhcreas the next layer, namely, the internal oblique muscle, lies in front 
of the lateral third of the inguinal canal only. Thus, we may say, that 
the strength of the anterior wall of the inguinal canal diminishes from its 
lateral to its medial portion. 

Posterior Wall. 

The posterior wall of the inguinal canal is formed by the transversalis 
fascia through the entire length of the canal, by the conjoined tendon in 
the medial half of the canal, and by the triangular ligament in its most 
medial portion. Thus, we may say, that the posterior wall of the inguinal 
canal also is not of the same strength in its entire length. It is weakest in 
the lateral portion and strongest in the medial portion. The strength of 
the posterior Avail is reverse to that of the anterior aamU of the inguinal 
canal. It can be stated that the mutual relationship of the walls of the 
inguinal canal is such that where it is the strongest anteriorly, it is weakest 
posteriorly, and vice versa. 

The roof of the canal is composed of the arched fibers of the internal 
oblique muscle (AA’hich forms also the antero-lateral wall of the inguinal 
canal) and of the lower border of the transversus abdominis muscle (which 
usually stops immediately aboA^e the abdominal inguinal ring). 

The floor consists of the inguinal (Poupart) ligament, and at its inner 
end, the lacunare ligament (Gimbernat’s ligament). 

The contents of the inguinal canal are: 

In the male : The spermatic cord, the ilio-inguinal nerve and the genital 
branch of the genitocrural nerve. 

In the female: Tlie routid ligament of the uterus, the ilio-inguinal 
nerve and the genital branch of the genitocrural nerve. 

The abdominal inguinal ring (Internal ring, O.T.) is an opening in 
the transA'ersalis fascia. Its radius is about 1 cm. It lies midway between 
the anterior superior iliac spine and the symphysis pubis, and about one- 

arc the arched fibers of the transA-ersus abdominis muscle — above and 
laterally, and the inferior epigastric artery and vein — medially. It trans- 
mits the spermatic cord in the male and the round ligament of the uterus 
in the female. From the circumference of the ring a thin funnel-shaped 
membrane, the internal spermatic fascia (processus infundibuliformis, 
O.T.), which is a portion of the transA-ersalis fascia, is prolonged on the 
cord around its entire circumference. 

Subcutaneous inguinal ring (External ring, O.T.). This actually is not 
a ring but a triangular space, the base of AA'hich is formed by the crest 
nf the pubis and the two sides (which are called the crura of the ring) by 
the split aponeurosis of the external oblique muscle. Tlie crus medially 
is called crus superior, and that which lies more laterally, crus inferior. 
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The crura join each other at a point which forms the apex of the external 
inguinal ring. In order that the crura should not separate from each other 
above the apex of the subcutaneous ring, there are fibers which run in a 
semicircular manner transversely and which are called the intercolumnar 
fibers. 

The superior crus is broad and flat and is attached to the body of the 
pubic bone. The inferior crus is attached to the tubercle of the pubic bone. 
Therefore the subcutaneous inguinal ring lies in front of and medially 
to the inguinal ligament. Consequently, the contents of an inguinal hernia 
after they pass through the inguinal canal lie in front of the inguinal 
(Poupart) ligament. 

The inferior epigastric artery takes its origin from the external iliac 
artery just above the inguinal (Poupart) ligament, and rung in an upward 
and medial direcion until it reaches the rectus abdominis muscle to which 
it furnishes its blood-supply. This artery forms with the lateral border of 
the rectus muscle and with the inner half of the inguinal ligament a triangle 
— Hesselbach’s triangle. This triangle lies chiefly behind that portion of the 
posterior wall of the inguinal canal which is formed by the falx inguinalLs 
(conjoined tendon, O.T.) 

SUBDIVISIONS OF INGUINAL HERNIA 

The inguinal hernia) are of two varieties: 

A. Indirect Inguinal Hernia, in which the sac enters the inguinal canal 
through the abdominal inguinal ring, traverses the entire length of the 
inguinal canal and leaves this canal through the subcutaneous inguinal 
ring. In this variety, the hernial sac lies laterally to the inferior epigastric 
vessels. 

B. Direct Inguinal Hernia. In this variety, the sac bulges through 
Hesselbach's triangle into the lower portion of the inguinal canal and makes 
its exit through the subcutaneous inguinal ring. The inferior epigastric 
artery lies lateral to the sac. This type usually has a small sac with a large 
neck. It occurs generally in adults. It rarely descends into the scrotum. 

III. OPERATIVE TREATMENT OF INDIRECT INGUINAL HERNIA 
a. BASSINI OPERATION 

This was described by E. Bassini in 1883, and modified by him in 1888. 
The characteristic feature of his technic consists in a high ligation of the 
sac, reconstruction of the posterior wall of the inguiu^d canal, and trans- 
plantation of the cord. 

Technic. 

Step 1. The skin-incision is three or four inches long in adults and two 
to three inches in children. Lying half an inch above the Poupart ligament, 
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it begins one inch lateral to the middle point of this ligament and runs 
downward parallel to this ligament until the subcutaneous ring is reached 
(Fig. 313, insert). After the skin is incised, the superficial circumflex iliac 
and the superficial epigastric \'essels are seen traversing the superficial 
fascia. They are clamped and cut between the clamps. The opening thus 



FiQ 313 Inguinal hernintorny by thi> BassiDi nwthnd ifmn ptelure— Allis clamps are placed 
at the upper portion of the external loguinal ring Jnsert — Skin incision 


made in the fascia is prolonged by cutting with scissors upward and by a 
knife downward. The aponeurosis of the external obhque muscle is now 
exposed. The superficial epigastric and circumflex iliac vessels are ligated 
and the ends of the ligature cut short (Fig. 313). Skin-toivels are now- 
attached to the Ups of the w’ound. 

Step 2. The aponeurosis of the external oblique muscle is incised along 




ilio-inguinal nen’e and not to cut the aponeurosis close to roiipart s liga- 
ment, since it is desirable to have the lower flap rather wide. Three Allis 
forceps grasp each aponeurotic lip. One is placed at the upper third of 
each lip, another at the middle, and the third at the point which forms 
the arched border of the subcutaneous ring. These lower forceps are used as 
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landmarks for resutunng the external oblique aponeurosis at the end of 
the operation (Fig 314 a) 

Each hp of the inciseti aponeurosis is retracted The inner (or upper) 
lip IS retracted for about half an inch, and the lower Up until the shelving 
portion of the inguinal ligament is exposed down to the spine of the pubic 
bone 

Step 3 Lifting of the cord (round ligament) 

The external spermatic fascia is divided along the side of the cord w hich 
IS then lifted by the finger A tape is placed around the cord (care should 
be taken not to twist the cord] The free ends of the tape are clamped and 
held by the assistant (Fig 314, a) 

Step 4 Management of the hernial sac 

The sac is situated in front of and to the inner side of the cord At this 
stage of the operation the entire length of the sac is not yet exposed, 
BiEce the portion of it adjomiiig theubdonuiiul ring is co\ered by the lower 
edge of the internal oblique muscle Exposure of the sac becomes possible 
by making two movements with an ordinary toothed tissue forceps, one, 
in an upward direction, penetrating the cremasteric muscle (which is a 
downward prolongation of the internal oblique muscle) and lifting the 
arcuate fibers of the internal oblique muscle (until the abdominal inguinal 
ring IS reached), and another, bj penetrating through the internal sper 
matic fascia (or infundibuliform fascia, which is a continuation of the 
transversahs fascia on the cord) in a downward direction The sac is thus 
exposed, and can bo easily rcc<^mzed by the opaque white convex border 
of the fundus 

The fundus of the sac is now grasped b> an artery-forceps and the sac 
is ceparnted from the cord until its neck is reached It is now opened (care 
being taken not to injure its contents, if there are any), and its contents 
are reduced into the peritoneal cavity A transfixing ligature passes through 
the neck (Fig 314, a) The ligature is tied and the sac excised, leaving a 
large stump which is allowed to drop behind the abdominal ring into the 
free peritoneal cavutj 

Step 5 Reconstruction of the inguinal canal 

The cord is retracted laterally The internal oblique muscle and the 
conjoined tendon are sutured to the shelving part of the Poupart ligament 
It IS very important to insCTt the stitch closest to the exit of the cord 
from the abdominal ring at the right place It should be neither too close 
to the ring so "VS not to compress the cord, nor too far from the ring, so 
as to leave a large open ring through which a new herma ma> develop 
A round full curved needle, threaded with chromic catgut No 2, passes 
through the internal oblique muscle, and, if possible, through the edge 
of the transversahs fascia which forms the border of the mternal nag, 
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care being taken not to injure the inferior epigastric vessels. Then the 
needle passes outward through the shelving portion of the Poupart liga- 
ment; the direction of the needle is then reversed and is inserted into the 
internal oblique muscle; thus, this suture, just the same as the rest, is of a 



Fia. 316. Inguinal herniotomy by the Dassiiu method, a. The posterior wall is recon- 
structed. b. The cord is laid on the newly formed floor and the anterior wall of the canal is 
-reconstructed. 


mattress type. [Care should be taken when making the bite through the 
shelving portion of the Poupart ligament not to injure the femoral or the 
external iliac artery, which passes behind the ligament at this point — the 
“femoral point.”] Before t7ing this particular suture we should be certain 
that it does not compress the cord. This can be ascertained on palpation of 
the cord by noting the pulsation of the internal spermatic artery. 
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However, this suture is not tied until the remainder of these deep 
sutures arc inserted These sutures similarly constructed and four to fi\ e 
in number, are placed one third of an inch apart (Fig 314, b) The lo^er 
most suture grasps the conjoined tendon in front of the pubic crest, Gim 
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nized, since two clamps were placed there at the beginning of the operation 
(one at each side), when the aponeurosis of the external oblique muscle 
was incised (Fig. 315, b). ICare should be taken when inserting the lower- 
most suture in the anterior wall not to compress the cord,] The skin is 
closed by interrupted suture of horsc-bair or dermoL 

b. ANDREWS IMBRICATION OR "LAP-JOINT” METHOD 

Tliis method w’as described by E. Wyllys Andrews, of CJiicago, in IS95. 

It carries the essential elements of the Bassini operation (high ligation 
of the sac, reconstruction of the posterior wall of the inguinal canal, pres- 
ervation of the obliquity of the canal), and, as an additional feature, it 
gives a reinforcement of the anterior wall of the canal by overlapping 
the upper flap by the lower flap of the aponeurosis of the external oblique 
muscle. 

Technic. 

Steps 1 to 4 are precisely the same ns in the Bassini method. 

Step 5 is the same as in the Bassini method, with this difference, that 
not only the intern.al oblique muscle and the conjoined tendon but also the 
aponeurosis of the external oblique muscle are sutured to the shelving 
portion of the Poupart ligament (Fig. 316, a). 

Step C. The lower lip of the aponeurosis of the external oblique muscle 
is sutured over the cord to the anterior surface of the upper lip of this 
aponeurosis (Fig. 310, b). 


c. FERGUSON METHOD 

This operation is similar to the Bassini operation in the steps ■ahich 
deal with the making of the skin-incision, the opening of the inguinal canal, 
the lifting of the cord, and the management of the sac. The difference 
between these two methods is, that whereas in the Bassini method 
the cord is transplanted, in the Ferguson method it lies in its original posi- 
tion. 

Technic, 

Steps 1 to 4. As steps 1 to 4 in the Bassini operation. 

Step 5, The cord is replaced in its original position. A series of inter- 
rupted sutures half an inch apart are inserted, uniting the internal oblique 
muscle and the conjoined tendon to the shelving portion of the Poupjwt 
ligament. 

Step 6. The edges of the aponeurosis of the external oblique muscle are 
sutured to each other. 
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d POSTEMPSKIS MODIFIC\TION OF THE B \S3IM OPERATION 
This method emploj ed by Postempskj, of Rome m 1884, and pub 
Ushed m 1890 

The operation is a tj'pical Basam operation up to the point Tihen the 
hernial sac is ligated Then the cord is lifted, and the inner Iip (that is, 
the internal oblique muscle, the conjoined tendon and the aponeurosis of 
the external oblique muscle) is sutured to the shcl\ing portion of the 
Poupart ligament Postempski closes the external ring, thus obliteratmg 
entirely the inguinal canal The cord is laid behmd the skin and the super- 
ficial fascia 

IV OPERATHE TREATMENT OF DIRECT INGUINAL HLRMA 
Ihis tj^pe of hernia gues a high percentage of recurrence variously 
estimated hy different surgeons as between 5 and 20 per cent The reason 
for this high percentage of recurrence lico in the fact, that whereas in 
indirect inguinal hernia the trouble is the weakening of the fascia at the 
place where the blood \essels (internal spermatic) pass through it while the 
surrounding structures (transversalis fascia and the muscles) are not al 
tered in this variety that is not the case The entire transversalis fascia m 
this region is weakened, and sew ing it w ill not make it any stronger The 
onlj hope for preventing a recurrence of this type of hernia is to reinforce 
the weakened structures lying in front of the hernial protrusion by the 
strong muscles in the immediate vicimty And as a strong muscle is only 
one factor (and not the most important) in the prevention of hernia forma 
tion, the other being a strong fascia (which m this case is weak and cannot 
be replaced by a strong transversalis fascia), it ^ ev ident that recurrences 
may occur quite frequently m the treatment of a direct hernia 

DOWNES TECHNIC 

This was described in 1911 It is a further impro\cmcnt of the Blood 
good method which was described in 1898 

Step I The skin incision is the same as in the Bassmi operation 
Step 2 The incising of the aponeurosis of the external oblique muscle, 
the retracting of the arcuate fibers of the internal oblique muscle, the 
cuj^ing of the cremastene muscle and fascia, and the exposure of the sac 
are the same as in the Bassmi operation The sac is incised at its upper end 
(m order to keep aw ay as far as possible from the urinary bladder) a finger 
IS introduced into its lumen, the «ae is isolated from the surrounding 
structures, and is ligated by a transfixion suture flush w ith the opening in 
the transv ersalis fascia, and then is cut off The lips of the transv ersalis 
fascia arc sutured if po'isiblc, to each other as m an ordinary laparotomy 
closure 
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Step 3. Reconstruction of the posterior wall. 

The sheath of the rectus abdominis muscle is cut along its lateral 
margin from the level of the abdominal inguinal ring down to its attach- 
ment to tJie pubic bone. Three or four chromic or hangaroo sutures, in- 
serted at a distance of one-half to three-fourths of an inch from each other, 



Fio. 317. Direct inguinal herniotomy, n. The neck of the eac is lighted by svtrnnsGnqg suture, 
b. The stump of the sac is held by an AUis forceps in order to facilitate its invagination. 


unite the lateral margin of the rectus muscle with the shelving portion 
of Poupart’s ligament. [If the transversalis fascia was not sutured as a 
separate layer, it is now caught in the bites of the rectus muscle.] The in- 
ternal oblique muscle and the conjoined tendon are sutured to Poupart's 
ligament superficial to the previously inserted deep sutures, precisely as in 
the Bassini operation. The cord is laid on this newly formed posterior wall. 
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Step 4. The lips of the aponeurosis of the external oblique muscle are 
sutured to each other either as in the Bassioi operation or as in the Andren s 
imbrication method. 

Another method of treatment of a direct inguinal hernia is as follows: 
Step 1. The incision of the skin, fascia and aponeurosis of the external 



Fio 318 Direct iDgumal herniotomy c Mattress sutures are inserted, d The mattress- 
sutures are tied, thus bringing the mtemal oblique muscle and the transversalis fascia to the 
shelving portion of the Poupart ligament 


oblique muscle, and the lifting of the spermatic cord, are the same as in 
the Bassini operation 

Step 2. The transtersalis fascia is incised, the sac is isolated, and its 
neck is closed by a transfixion-sulure fFig. 317, a). The sac is cut off distal 
to the ligature, and the stump is hdd by an Allis forceps in order to facili- 
tate its invagination in the next step of the operation (Fig. 317, b). 
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Step 3. A number of mattress-sutures arc inserted uniting on the inner 
Ifp the internal oblique muscle with the transversalis fascia (in the upper 
portion of the wound) and the conjoined tendon with the transversalis 
fascia (in the lower portion of the wound) with the shelving portion of 



Fio. 319. Direct inguinal lierniotomy.e. The lateral flap of the aponeurosis of the external 
oblique musde is sutured over the anterior surface of the internal oblique muscle and con- 
jompcl tendon, f. The medial flap of the aponeurosis of the external oblique muscle covers the 
cord and is sutured to the anterior surface of the Poupart ligament. 

Poupart's ligament of the outer lip (Fig. 31S, c). The ends of each thread 
are tied to each other (Fig. 318, d). 

Step 4. The reconstructed wall is reinforced by suturing the edges of 
the lower (lateral) flap of the aponeurosis of the external oblique muscle 
to the anterior surface of the internal oblique muscle (Fig. 319, e). The 
cord is placed on the newly formed floor. The upper Up of the aponeurosis 
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of the external oblique muscle is sutDred over the cord to the anterior 
surface of the lower lip of the aponeurosis of the external oblique muscle 
(Fig. 319, f). 

Step 5. The skin is closed. 

Y. OPERATIVE TREATMENT OF C30-EXI8TENT DIRECT AND 
INDIRECT HERNIA (PANTALOON HERNIA) 

Hoguet Method. 

This was described in 1920. The characteristic features of this operation 
consist in; 

a. Pulling the portion of the sac which forms the direct inguinal hernia 
lateral to the deep epigastric vessels, thus transforming the direct and in- 
direct portions of the sac into one sac lying lateral to these vessels. 

h. Suturing a duplicated portion of the aponeurosis of the external 
oblique muscle to the shelving portion of the Poupart ligament. 

Technic. 

Steps 1 and 3. The incision of the skin and of the aponeurosis of the 
external oblique muscle and the lifting of the cord are preci.®iely the same 
as in Steps 1 to 3 of the Dassini operation. 

Step 4. The management of the sac. 

The sac is exposed. That portion of it lying lateral to the deep epigastric 
vessels is grasped and pulled laterally. This will draw laterally the direct 
portion of tho sac, thus transforming o pantaloon hernia into an oblique 
inguinal hernia. [If the blood-vessels arc in the way, it is best to divide 
them between ligatures, although in the majority of cases thi.s is not 
necessary.] The sac is now handled as in the Bassini operation. 

Step 5. Reconstruction of the floor of the inguinal canal. 

The inner lip of the aponeurosis of the external oblique muscle is re- 
flected in such a manner that along the line of reflection a duplication is 
formed half an inch wide. This duplicated aponeurosis together with the 
internal oblique muscle and conjoined tendon are sutured to the shelving 
portion of the Poupart ligament by a series of interrupted mattress- 
sutures lying half an inch apart. 

Step 6. As in the Bassini operation. 

VI. TRANSVERSE INCISION FOR DOUBLE INGUINAL 
HERNIA OPERATION 

a. Edmunds Incision (Fig. 320, e). 

This w.as suggested in 3908. 

The incision starts at a pmnt midway between the abdominal and 
subcutaneous inguinal rings on one side and extends in a slightly curved 
manner to the symmetrical point of the opposite side. It runs within the 
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pubic hair approximately one inch above the symphysis pubis. This in- 
cision gives a good exposure for the management either of a direct or of an 
indirect inguinal hernia. It leaves a scarcely noticeable scar, and for this 
reason is particularly suitable for operations on unmarried women. 



b. Judd Transverse Incision (Kg. 320, d). 

This was described in 1913. 

This incision starts at a point midway between the abdominal and 
subcutaneous inguinal rings on one side and runs straight across the an- 
terior abdominal wall until it reaches the symmetrical point of the opposite 
side. 
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VII OPERATIVE TREATMENT OF INGUINAL HERNIA 
AND UNDESCENDED TESTIS 

The undescended testis may be found either lu the abdominal cavity, 
in the mguinal canal, or below the external ring If it is found at the 
internal ring, it may be difBcuit to bring it doun and for this reason it 
IS ad\ isable either to slip it back into the abdominal cavity (which is done 
by the majority of surgeons) or to remove it eutirelj (which is not recom- 
mended) In ease it is decided to place it in the abdominal ca\nt,y, some 
surgeons advise making a pocket in the wall of the small pelvis and placing 
it there However, an attempt should always be made to lodge it m the 
scrotum, since in the majority of cases Hus is feasible 

As this condition usually comes to the attention of the surgeon vhile 
the patient is very young, it becomes a problem at i\hat age to operate 
The majority of surgeons still thmk that the best time to operate is about 
the age of fifteen, that is, immediately following puberty However, m the 
recent work of many investigators it was definitely proved that if we wait 
until puberty the patients remain stenle, whereas in case of early operation 
the testicle is preserved as a reproductive organ, and for this reason we 
believe the best tune to operate is between the ages of six and mne years 
Of the numerous methods suggested the most commonly used is that of 
A D Bevan, described in 1899 

a BEVAN METHOD 

If the undescended testicle has not reached the inguinal canal, the oc 
ourrence of a coexisting herma is a rare coincidence How ever, if the testicle 
lies in the inguinal canal, a coexisting herma is present in 50 per cent of 
the cases Therefore, at least in 50 percent the operation consists not only 
of making a new domicile for the testicle but also in performing a herm- 
otomy 

The principle of this operation is based on the fact that if the sper 
matic cord is freed from its coverings so that the testis hangs only on the 
vas deferens and the spermatic > essels, the cord becomes elongated and the 
testicle can be placed several inches belon the previous low ermost position 

Techmc 

Step 1. The skin is incised as in inguinal herniotomy The aponeurosis 
of the external obhque muscle is split The tcsticlo is lifted from the bed 
of the inguinal canal The vaginal process (the sac) is carefullj separated 
from the cord, bgated high, cut distal to the ligature, and the stump 
dropped into the pentoneal cavity All the coverings of the cord are now 
removed, leanng the testicle hanging only on the vas and spermatic ves- 
sels Now the testis can readily be broi^ht down for a distance of from tw o 
to three inches 
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Step 2 , A pocket is made in the scrotum for the reception of the 
testis, care being taken to make it just as large as is necessary for it to 
retain the testis. The testis is not sutured to the scrotum in order to avoid 
any complications. 



Fig. 321. Orchidopexy by the Kcetley-McKenni method Inierl — Skin-incision in the 
inguinal region, scrotum and thigh. Mam jriclun — The lateral lip of the scrotal and the inner 
lip of the femoral skm incisions are sutared losether. 

Step 3. The walls of the inguinal canal are reconstructed according to 
any of the recognized methods of treatment of an inguinal hernia, 
b. KEETLEY-McKENNA METHOD 

Keetley, in 1894, suggested keeping the undescended testicle attached 
to the thigh after the cord has been elongated. In his earliest work, he 
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sutured the tunica albuginea of the testicle to the fascia lata and kept it 
there for from three to six months, after which he detached it, and let it 
remain m the scrotum Later, he discarded this method, and suggested 
(in 1905) another method m which he sutured the gubernaculum Hunteri 



Fin 1122 Orchidopexy by the Koetlej MeKcnna methoH The testieleislodgedin the scrotum 
nod the giibemeciilurn is sutured to the f.'i.'iciA l.itn 


to the fa«cia lata, lea\ing the testicle in the •'crotum Six months after 
the operation, he cut the bndge between the scrotum and the thigh 
(which consists of skin and gubernaculum) and closed each opemng (that 
IS, that on the thigh and that in the scrotum) This operation was long 
forgotten, but interest in it was recentlj re\iied by C hi McKenna, of 
Chicago, who elaborated the techme 
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Technic. 

Step 1. Skin-incision as in inguinal herniotomy (Fig. 321, insert). 

Step 2. The testicle and the cord are lifted from their bed. They are 
freed from everything but the musculo-fibrous bands forming the guber- 
naculum. The gubernaculum Is cut as far as possible from the testicle 
[Lucas Championniere showed that by freeing the cord from all connective 
tissue and leaving it hanging only on the vas deferens and the spermatic 
vessels, the cord becomes elongated to such an extent that the testicle can 
be brought from two to three inches lower than before, an observation 
which was utilised by Bevan in his method of treatment of undescended 
testis and by Keetley in his method of orchidopexy] (Fig. 321). 

Step 3. The scrotum is stretched by two fingers introduced into it, 
in order to give sufficient room in which to lodge the testicle. A small 
incision, one and one-half inches long is made on the bottom of the scrotum 
and another incision of the same length is made on the thigh at the same 
level (Fig. 321 insert). 

Step 4. The adjoining lips of the incisions made on the scrotum and 
the thigh are sutured to each other (Fig. 321). 

Step 5. An artery forceps, passing through the scrotum from below up- 
ward, grasps the gubernaculum and carries it with the testis through the 
scrotum until the gubernaculum is lodged on the fascia lata of the thigh. 
The testicle remains in the scrotum. The gubernaculum is now sutured to 
the fascia lata (Fig 322). 

Step <5. The lateral cutaneous Up on the thigh is sutured to the lip of 
the scrotum, thus closing both openings (on the thigh and on the scrotum). 

Two months later, the cutaneous bridge which connects the thigh with 
the scrotum is cut under local anesthesia. The two lips of the skin of the 
thigh are sutured to each other. The same is done with the edges on the 
scrotum. 

Franz Torek, of New York, in 1909, suggested suturing the testicle to 
the fascia lata. He considered this an improvement in the method of sutur- 
ing the gubernaculum. However, as mentioned already, this method of 
Torek is actually one of the oldest variations used by Keetley, which he 
later discarded for his “gubernaculum-method.” 

VIII. SLIDING HERNIA 

This variety of hernia of the large bowel was first described by Scarpa. 
However, it did not attract the attention of the profession until the be- 
ginning of this century, when the French surgeons again called attention 
to it. 

Not every hernia of the large bowel is a "sliding hernia.” The condi- 
tions are not synonymous by any means. However, in some cases, hernia of 
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the large bo^el maj become a “«bding bernia ” It is difficult to gi\e the 
definition of the. term in a fevr Tiords For this reason, it will be nece^sa^J 
to define it m a more descnpti\e manner 

Ti\Tien a structure such as the «maU bon el, the trans^er«e colon, or the 
“ngmoid lea^cs the abdominal ca^itj and enters the inguinal (or the 
femoral) canal, it becomes the content of an ordmarj hernial sac Hoti e\ er, 
if the ascending or the descending colon, which is not completelj ia\ested 
bj visceral peritoneum, becomes dislodged and begins to moie in a doirn 
ward direction in such a manner that its pentoneum, which covers it m 
front and at the sides, remains immobile, while the bowel itself sLdes down 
until it appears m inguinal (or femoral) canal, then it becomes a 
“shdmg herma ” This bowel maj be the entire content of the canal, and 
in such a ca^e, there is no ‘^ac pre ent, this is a sacless type of hernia Or, 
the protruded part of the bowel maj be only a part of the contents of the 
inguinal canal, the rest consisting of the usual penlcueal sac, the contents 
of which are anj abdominal M«cera which ordinarily may be in the hernial 
•'ac In this laneti the sliding bowel bes behind the postenor wall of 
the sac 

From this dC'CnptioQ it is clear that am of the abdominal viscera 
which are completely surrounded by pentoneum, cannot become (under 
Ordinary circumstances) a part of the sliding hernia Only structures 
which arc mrested by the pentoneum in front, or m front and at the sides, 
can become the contents of the sliding herma 

An abdominal ^•lscus completely surrounded by pentoneum which 
foriub a meaenterj may become a part of a sliding herma only under such 
an unusual circumstance as when the two leaflets of the mesentery begin 
to separate from each other and the me«cntenc border of the bowel loo=ens 
from its attachment to the mesentery Then the bowel begins to 'slide 
whereas the leaflets of the mesentery reniam immobile 

The operative technic >anes, depending on whether wo deal with the 
"mall sacless herma ( pushing” ^anety of ‘Nlo'chcowitss) or with sliding 
herma with a eac (“pulling -variety of Mo chcowitz) 

The technic of operation in the “pushing ’ \anety is as follows 
Step I The "Lin incision is made a" m ordinary inguinal herniotomy 
The skin, the fa"cia, the aponeuro is of the external oblique mu cle are 
incited The cord is bfted, and the cremastenc mu"cle and the lower edge 
of the internal oblique mu"cle are retracted upward The projecting portion 
of the bow cl is pushed back into the retroperitoneal space If there is dif 
ficulty in doing this, some blunt dissection mil help 

Step 2 Deep sutures are placed connecting the internal obhque muscle 
and the transversahs fascia of the inner bp to the "helving portion of the 
Pmipart ligament, care being taken to hedd the replaced bowel in po ition 
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until the deep sutures are tied. The rest of the operation is the same as 
described in inguinal herniotomy. 

The technic of operation in the "pulling" variety is as follows: 

Step 1. The incision through the skin^ superficial fascia and aponeurosis 
of the external oblique muscle, the retraction of the aponeurotic lip, and 
exposure of the hernial sac, are precisely the same as in the Bassini op- 
eration. 

Step 2. The sac is opened and its contents reduced into the free peri- 
toneal cavity. All but the sliding portion of the bowel is easily reduced. 
This portion of the bowel refuses to budge (this itself should make the 
surgeon suspect that it is probably a “sliding hernia.” If he sees appendices 
epiploica) or tasnia longitudinalis coli, then he will be sure that he is dealing 
with a piece of large bowel, i.e. he is confronted with a "sliding hernia."] 
The sac is carefully separated from the cord until the internal ring is 
reached. The sac together with the herniated bowel are lifted from the 
posterior wall of the hernial space. The liberation of the sac should start 
and continue from the other side. This will minimire the possibility of 
injury to the blood-vessels of the bowel. 

Step 3. The intestines and the sac (the invaginated posterior wall 
thereof) are lifted so as to put the bowel-attachment to the posterior wall 
on a moderate stretch. Then it will be seen that the posterior wall of the sac 
drops down over the nutrient blood-vessels of the bowel. The posterior 
wall of the sac is now incised longitudinally in two places, and the fiap thus 
formed is sutured here and there to the stretched peritoneum, so that some 
sort of a mesentery is formed. The bowel now is entirely liberated from the 
sac and is reduced without any difficulty. The remnants of the sac are 
ligated at the internal ring and cut off. 

Step 4. The canal is repaired by'any of the methods hitherto described 

ALTERNATIVE METHOD OF TREATING A SLIDING 
HERNIA (LARDENNOIS METHOD) 

Step 1. As Step 1 in the previous operation. 

Step 2. The abdomen is opened, the hernia contents of the sac are re- 
duced, the sliding portion of the bowel is corrected. Colopexy is done by 
suturing the wall of the bowel to the parietal peritoneum of the posterior 
abdominal wall. The sac is dislodged from its bed in the hernial canal from 
within the abdominal cavity and extirpated. 

Step 3. The abdomen is closed in layers. 

Step 4. The inguinal canal is repaired in the usual manner. 

, ADDITIONAL REMARKS 

As suture-material the majority of surgeons use chromic catgut No. 2 
for reconstruction of the posterior wall of the inguinal canal and No. 1 
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for the anterior -ft all Veryfe^^ now use kangaroo-tendon Recentlj- there 
has been rewed an interest in “living-sutures’' as suture-material This 
w as suggested by L L McArthur as long ago as 1901, and was used quite 
extensively for some time AVilh the improv ed methods of sterilization of 
suture-material this method was emplojed less and less frequentlj The 
reason for the re\n\al of the interest in it in recent tunes is that it is 
claimed by some investigators that the strips of aponeurosis of the external 
oblique muscle connected wnth the mother-ground will live mdefimtely, 
80 that no foreign-body is present and no absorption of suture material 
takes place Howe\er, \ery few surgeons use “hvmg sutures” for repau 
of inguinal or femoral herma 

In recent years, several clinics reported a series of cases of inguinal 
herma successfully treated by the injection method The sclerosing mate- 
nal IS injected along the course of the inguinal canal starting at the in- 
ternal ring and gradually approaching the external ring with each sub- 
sequent injection This method certauily should he condemned As a 
matter of fact the method is not new It was used quite extensively in pre- 
antiscptio days, and as the irritant material, tincture of lodmc, infusion of 
oak bark, zme chlond and alcohol were used 

Many disastrous reports were then recorded, as pentomtis, sloughing 
of the abdominal wall, wounding of the intestine, and injection into the 
femoral artery or vein But whereas there was some excuse m using the 
injection method in pre-antiseptic days, when opening of the sac was 
dangerous and when the etiology of hernia w as not clear, there is no excuse 
for its use today It is generally accepted that for radical cure of an in- 
guinal herma two facts are essential, namely, high ligation of the sac 
(which means obliteration of the sac) and reinforcement of the inguinal 
canal (which is considerably less important than high ligation of the sac) 
In the injection method the sac is not remo\ed The entire hope lies in the 
expectation of making a barrier against the downward movement of the 
abdominal contents For these reasons, we believe that the injection 
method aside from bemg dangerous, does not offer any hope for permanent 
cure and certainly should not be employed. 

B PFMORAL HERNIA 

Definition. 

A femoral hernia is the protrusion of one or more abdominal viscera 
through the femoral ring into the femoral canal 

It occurs more frequently m women than in men, employing the per- 
centage basis of the number of femoral hernia) to the number of inguinal 
herms occurring in each sex However, m absolute numbers it is met more 
frequently in men than in women smee men suiter from herma more fre- 
quently than women 
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Surgical Anatomy. 

The femoral canal is a short, narrow channel, the length of which is 
about one-half to three-fourths of an inch, and which is situated between 
the femoral vein and the inner wall of the femoral sheath. It conmuini- 
cates with the abdominal cavity through the femoral ring. 

The boundaries of the femoral ring are Poiiparfc^s ligament in front, 
the femoral vein laterally, Gimbernat’s ligament (ligamentum lacunare) 
medially, and the horizontal ramus of the pubic bone, coveted by Cooper’s 
ligament and the origin of the pectineus muscle, posteriorly. 

The contents of the femoral canal arc a few lymph-glands and some 
fatty tissue. The coverings of the femoral hernia are: The skin, the super- 
ficial fascia, the cribriform fascia, the transversalis fascia (femoral sheath), 
the properitoneal fat and the peritoneum. 

Operative Treatment. 

Numerous operative procedures have been suggested for the cure of a 
femoral hernia. It will probably be safe to say that there are described 
more than eighty different methods. However, all of these can be classed 
into a few groups. The reason why so many methods were suggested is 
that the results are not as satisfactory as in the treatment of an inguinal 
hernia. 

As early as 1879, Socin showed the importance of high ligation of the 
sac. He believed this to be the only important step necessary for a radical 
cure of a femoral hernia, and many surgeons are of the same opinion. 
Bassini, DeGarmo, Coley and others suggested making a high ligation 
of the sac and obliterating the femoral ring by a crural approach. The 
aim is ideal, since these two requirements (high ligation of the sac and 
relative closure of the femoral ring) is all that is necessary for the radi- 
cal cure. However, technically it is extremely difficult to close the femoral 
ring from below or to produce a real high b’gation of the sac. This is the 
reason why many surgeons prefer to expe^e the femoral ring through 
the incision for an inguinal herniotomy and to separate the sac, ligate its 
neck, extirpate it and close the opening from above. There is no qxiestion 
that this method gives a better approach for the radical cure of a femoral 
hernia. However, such an approach may produce a postoperative direct 
inguinal hernia. Therefore, the entire question of approach to the femoral 
hernia hinges on the consideration as to which will occur more frequently, 
a marked diminution in the recurrence of a femoral hernia after an inguinal 
approach, or the increased number of direct inguinal herni®? On theoreti- 
cal grounds we consider the inguinal approach the better one. But statistics 
show that recurrences in cither method of approach are about the same. 
However, in the case of a strangulated femoral hernia the approach from 
above has many advantages. 
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a FEMORAL APPROACH (BASSINI OPERATION) 

Step 1 A skin incision is begun one half of an inch above Poupart’s 
ligament and nnis downward for 3 or 4 inches o\er the femoral canal 
parallel to the femoral vessels The falciform edge (Margo falciformis) of 
the fascia lata is well exposed (Fig 320, f) 

Step 2 The cribriform fascia and the transversabs fascia are incised 
and the sac is grasped and freed from the fat which surrounds it It should 
be kept m mind that the femoral vem lies immediately lateral to the neck 
of the sac The sac is freed from be>ond the neck where it bepns to expand 
again into the peritoneal cavity It is there transfixed by chromic catgut 
and ligated The sac is cut off distal to the ligature 

Step 3 Obliteration of the femoral canal and ring (Fig 323, a) 

Throe or four chromic catgut sutures connect the Cooper s ligament 
with Poupart’s ligament, the innermost suture connecting a point of 
Cooper s ligament near the pubic spine the other about one fourth of an 
inch more laterally, and the third about one fourth of an inch to the 
inner side of the femoral vem These three sutures arc not yet tied Three 
or four other sutures are now inserted connecting the edge of the falciform 
process with Cooper’s ligament All the ligatures are now tied, starting 
first with the upper sutures, connecting Poupart’s ligament with Cooper s 
ligament, and then the lower ones 
Step 4 The skin is closed 

Instead of using several intemipled sutures, Poupart’s bgament and 
the falciform process may bo attached to Cooper s bgament by a purse 
string suture (Fig 323, b) TIus is known as the Cushing method, and was 
described in 1888 The results of this method are identical with that of 
Bassim 

b INGUINAL APPROACH 

The inguinal approach for radical cure of a femoral hernia was first 
earned out by Annandale m 1876 This operation was later described 
again by Ruggi in 1892, who gave a detailed description of the method 
In the United States, Moschcowitz called the attention of the profession 
to the merits of this approach, hence this method is know n in this country 
as the Moschcowitz operation 

Technic 

Step 1 The skin incision, four inches long is made as for an inguinal 
herniotomy, with the difference only that the upper end does not reach 
as high as in the inguinal herniotomy and the lower end reaches further 
down even to the spine of the pubic bone (Fig 320, g) The aponeurosis 
of the external oblique muscle is divided The aponeurotic flaps arc sopa 
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rated from the underlying structures, and the spermatic cord (or the round 
ligament) is exposed and lifted. The upper lip of the aponeurosis of the 
external oblique muscle, the internal oblique muscle, the conjoined ten- 
don, and the spermatic cord are retracted upward and inward. The lower 
flap of the aponeurosis of the external oblique muscle is retracted down- 
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Fio. 323 Femoral herniotomy, a. Bsssioi method, b. Furse-string method. 

ward and laterally (Fig. 324, a). Hie retraction of these structures will 
expose the transversalis fascia which is now cut to the inner side and 
parallel to the deep epigastric vessels which are now retracted outward 
(Fig. 324, a). (If, however, they are in the way, they should be cut between 
ligatures.) This will expose the peritoneum and its continuation into the 
neck of the femoral sac. 
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Step 2. Management of the sac. 

The neck of the sac is opened and its contents ^\ithdra^n into the 
free peritoneal cavity. A clamp is then introduced into the femoral sac, 
and the fundus of it is caught by the same clamp and pulled out from its 
bed in an everted position (Fig. 324, b). The neck is ligated by a transfixion- 



Fio 324 Inguinal approacb for femoral bernintomy a The tranive.r5iali<i fnaoia cut hrlnir 
the deep epigastric % csscls, b The femoral sac la everted by an artery forceps 


suture of chromic catgut and cut off distal to the ligature. [If, however, 
the sac cannot be pulled out in the e\'erted position on account of ad- 
hesions between it and its bed in the femoral canal, an additional skin- 
incision should be made along the course of the femoral canal (Fig. .320, h), 
and the sac exposed and separated from its bed.] 
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Step 3. Closure of the femoral opening. 

A chromic catgut No. 3, or a Pagenstecher celloidin linen thread No. 
3, attaches Cooper’s ligament to Poupart’s ligament immediately medial 
to the femoral vein. Two or three additional sutures are placed in a similar 
manner medial to the first, the last one grasping also Gimbernat’s ligament 
(ligamentum lacunare). The lipts of the incised transversalis fascia are in- 
cluded in all these bites. The ends are tied only after all the sutures have 
been inserted. Another layer of sutures is inserted connecting the internal 
oblique muscle, the conjoined tendon and the aponeurosis of the external 
oblique muscle with the Poupart ligament in a line just lateral to the 
previously inserted deep sutures. The cord (or the round ligament) is now 
laid on the newly formed floor of the inguinal canal. The lower lip of the 
aponeurosis of the external oblique muscle is then sutured over the cord 
(round ligament) to the anterior surface of the upper lip of the aponeurosis 
of the external oblique muscle. The skin is closed by metallic clips or by 
dermal sutures. 

C. U.MBILICAL HERNIA 

Definition. 

This is a protrusion of an abdominal viscus through the umbilical 
ring. 

The umbilical hernia is covered by the following structures! 

a. Skin. 

b. Superficial fascia. 

c. Transversalis fascia. 

d. Peritoneum. 

OPERATIVE TREATMENT OF UMBILICAL HERNIA * 

There are described various operative methods which differ from each 
other in the manner of closing the ring after the sac is removed. 

a. TRANSVERSE OVERLAPPING METHOD (MAYO METHOD) 

Step 1. Skin-incision. 

An elliptical transverse imaaon is made surrounding the umbilicus, 
the right and the left ends of which reach the semilunar line (linea Spigelii) 
(Fig. 325, insert). This incision lies at a distance of one inch from the 
umbilicus, and cuts the skin and fascia, thus exposing the anterior sheaths 
of the recti muscles. The cufaneo-fascial circular lip around the umbilicus 
is now reflected centrally until the umbilical ring is reached. The trans- 
versalis fascia is cut and the hernial sac is exposed. 

Step 2. Management of the sac. 

The sac is opened close to the neck. The reason for this is, that the 
closer the hernial sac is to the umbilical ring the more recent is its origin, 
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and for this reason fewer adhesions are present and there is less chance 
of injuring the contents of the sac The neck is now enlarged sufficiently 
to admit two fingers into the sac in order to a‘'certam the nature of its 
contents and whether thej are reducible If the contents consist of bowel 
and omentum which can be easilj reduced, this is the best thing to do If 



Fio 32o Umbilical herniotonij by the Mayo method /n.ifrl — Skin inci«ion Main 
piclurf— A «ene3 of interrupted mattress sutures are inserted connecting the upper and the 
lower aponeurotic flaps 

the contents consist of omentum only which is firmlj adherent to the sac, 
it IS better to cut awa> the sac with the omentum, presuming of course, 
that the omentum has been ligated bj a senes of transfixion ligatures If 
loops of bowel are present in the sac, thej should be «epatated from each 
other and from the sac If it is impo^oible to separate them from the ®ac, 
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it is advisable to incise the sac a small distance away from the bowel so as 
to leave pieces of the sac hanging on the bowel. If, however, it seems an im- 
possible procedure to separate the loops of the bowel from the sac without 
numerous injuries it may be preferable to resect the loop, or loops, of bowel. 



Fio. 320. Umbilical herniotomy by the Mayo method. The lower aponeurotic fl.ap is 
drawn behind the upper and the in3tlress.suturC9 arc tied. Suturing of the edge of the upper 
flap to the lower flap. 

After the contents of the sac are disposed of, the neck is ligated by a 
transfixion-suture, and the stump is dropped into the peritoneal cavity. 
Step 3. Closure of the ring. 

The anterior sheath of the rectus muscle is cleared from overlying fat 
above and below the wound for a distance of two inches. A series of 
mattress-sutures, half an inch apart are inserted in such a manner that 
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the loops are situated on the lower flap at a distance of half an inch from 
its margin, whereas the free ends appeal* on the upper flap at a distance of 
two inches from its free margin (Fig 325) These sutures do not penetrate 
the peritoneum The lower flap is now drawn behind the upper flap for 



Fio 327 Umbilical herciotomy by the Sapieito-Piccoli method InteH — Skin incision 
Mam pictuTi — A series of interrupted mattress sutures are inserted connecting the nghtand 
left aponeurotic flaps 


at least a distance of tw o inches, and the mattress sutures are tied The 
margin of the upper flap is retracted m order to ^enfy whether any gap 
IS left on the suture-hne of the two aponeurotic flaps If a gap is present it 
should be closed by a buttonhole suture The upper flap then covers the 
lower one, and its free margin is sutured to the anterior surface of the 
lower flap by a few interrupted sutures (Fig 320) The shin and the super- 
ficial fascia are closed bj interrupted sutures 
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b. LATERAL OVERLAPPING OF THE FASCIA 
(SAPIEJKO-PICCOLT METHOD) 

This method has been used by Blake, DeGarmo, Noble and others. 
It is suitable for very thin subjects. The priority of introducing this method 



Fig. 328 Umbilical herniotomy by the Sapwjko-Piccoli method The right aponeurotic 
flap is drawn behind the left flap, the mattress-sutures are tied; sutunng the edge of the left 
aponeurotic bp to the anterior siudace of the right lip. 


belongs to Sapiejko, who performed it for the first time in 1898, and pub- 
lished it in February, 1900. Independently of Sapiejko, it was described 
by Piccoli iu January, 1900. Thus the priority in reporting belongs to 
Piceoli and of performing to Sapiejko. In the United States it is known as 
the Blake method. 
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TECHNIC OF THE SAPIEJKO PIGCOLI METHOD 

Step 1 An elliptical incision is made around the umbilicus uith its 
long axis rurirung longitudinally (Rg 327, insert) The skin, fascia, anterior 
sheath of the rectus muscle and the transvcrsalis fascia are cut and the 
neck of the sac is exposed and freed around the umbihcal ring 

Step 2 The management of the sac is the same as in the previous opera- 
tion 

Step 3. The anterior sheaths of the recti muscles are cleared of fat, 
and a senes of interrupted mattress sutures are in<erted half an inch 
apart (Fig 327), so that the antmor sheath on one side is drawn behind 
the anterior sheath of the other side for a distance of two inches (Fig 
328) Then the free inner margin of the superficially placed sheath is 
sutured to the anterior surface of the sheath which was drawn behind 
(Fig 328) 

Step 4 The skin is closed 

0 DoBOSE METHOD 

This method consists in making two horizontal flaps the edges of 
which are sutured to each other m the median line, and in co^erlng this 
layer by another layer of sutures made between the upper and lower 
flaps It was suggested m 1915 
Technic 

Step 1. Skm-incision An elliptical incision is made around the iimbih- 
cal hernia, the long axis of which runs transversely 

Step 2 The sac is isolated, tlie contents removed in the usual manner, 
and the neck of the sac dosed by a purse string suture (Fig 329, a) 

Step 3 Two transverse incisions are made, one immediately above 
and the other immediately below the umbilical ring, cutting the anterior 
sheath of both reeti muscles (Fig 329, b) Thuo, two lateral flaps ore formed, 
v\hich are sutured to each other in the midline (Fig 329, c) The upper, 
and the lower lips of the anterior sheath are then sutured to each other, 
over the previoudy made suture Ime, by a series of interrupted sutures 
(Fig 329, c) These vertical sutures are now tied and two figure-of-8 
sutures are inserted connecting the skin and the superficial fascia of one 
lip, then the anterior sheath of the rectus muscle m two places, and then 
the skin and the superficial fascia of the other lip (Fig 329, d) 

D VENTRAL HERNIA 

Definition. 

This IS a protrusion of the viscera through ‘^ome point in the anterior 
abdominal wall Broadly speaking, the inguinal, femoral and umbilical 
hermai are varieties of ventral herma However, when speaking of a ventral 
hernia, the inguinal, femoral or umbilical types are excluded 




Fio 329. Umbilical herniotomy by the DuBoec method. 


a. Spontaneous hernia. 

b. Acquired hernia. 

1. Traumatic. 

2. Incisional. 

a. HERNIA LINENS ALB.® 

This type of hernia constitutes slightly more than one per cent of all 
hernia. It occurs in more than 90 per cent in males and in less than ten 
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per cent m females T\\ o types of operation are employed for the radical 
cure of this tj^pe of herma 

1 The mtrapentoneal operation, which is used in those cases m which 
either the abdominal viscera are the contents of the herma (which is a very 
rare occurrence), or in which obscure chmeal symptoms make it necessary 
to open the abdomen for exploratory purposes The closure of the abdomen 
IS made either m the ordinary way, as in any laparotomy, or by a lateral 
o\erlappiiig method as described m the teclimc of the Sapiejko-Piccoh 
method of the surgical treatment of an umbilical herma 

2 The extrapentoneal operation (Moschcowitz tcchnic) 

Step 1 A small \ ertical incision is made over the hernial protrusion, 
cutting the skin and subcutaneous tissue A lump of fat is then exposed, 
which IS the properitoneal fat (a continuation of the fat on the falciform 
ligament of the Iner) This fat is teased away and its remnants are ligated 
to prevent a secondary hemorrhage A search is now made for one of the 
blood-\essels which penetrates the linea alba from within It usually lies 
to the left of the fat It is ligated The stump is now pushed downward 
and the edges of the trans^ ersalis fascia are sutured to each other by 
one or two interruptod sutures The skin is closed in the usual manner 

b LATERAL VENTRAL HERNIA 

To this group belong all the cases of protrusion of the abdominal viscera 
through the anterior abdominal wall with the exception of the inguinal, 
femoral, umbilical and Imea alba hermie If they are of the spontaneous 
aanety, they usually protrude through the Spigeban line In ca«es of the 
post-mcisional vanety, they are obsened at any place where the post- 
opera tn e scar is present 

1 Herma Imese semilunaris (Hernia of the Spigehan hne) 

This hernia is present at the lateral border of the rectus muscle, usually 
immediately below the place where the postenor sheath of the rectus 
musc\e becomes dehaent, that is, immediately below tbe semicircular line 
(the fold of Douglas) On the abdomen, it hes at the inner third of the line 
which connects the antenor supenor iliac spine with the umbilicus The 
herma may have one or more openings The sac maj lie either sub- 
cutaneously, or still more frequently behind the aponeurosis of the lateral 
oblique muscles and m front of the transversahs fascia The hermal sac 
may he abo\e the mfenor epigastric arterj (which is comparatively rare) 
or below it (which is a frequent vanety) The size of the^e hermai is usually 
small The occurrence of the hernia of the Spigelian line is rare, but it gi\es 
a high percentage of strangulation The operative techmc is the same as in 
a direct inguinal herma 

2 Post-mcisional herma 

In the surgical treatment of this tjpe of herma it should be remembered 
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that if adhesions are present they are largely in the region of the fundus 
of the hernia. For this reason it is alwaj’S advisable to make the elliptical 
incision so as to remove the skin clase to the fundus together nith the sac 
(if the latter is going to be remowd). If the sac is not removed, then the 
skin clo'se to the fundus is separated very carefully. The sac is incised at 
its neck (the latter can be found by pressing on the abdominal Avail with 
a finger. A sharp edge is then felt which is the place where tlie neck is 
situated. The reason for incising the neck of the hernial sac is that there 
the adhesions are less pronounced. The clo.scr it is to the fundus the more 
dense and abundant arc the adhesions], and the separation of the hernial 
contents in the direction toAvard the fundus is begun. After the abdominal 
contents are returned back into the abdomen, the excess of the sac is 
excised and its edges sutured to each other. {An alternative method is 
not to open the sac at all, but to infold it so that it reinforces the closure 
of the ring by the more superficially lying structures.] Then all the struc- 
tures (with the exception of the skin) on one side of the opening are sutured 
to the lip of the other aide in an overlapping manner, a« in Andrews' 
imbrication method. The edges of the skin are then sutured to each other. 

E. DtAPHRACMATIC HERNIA 
I. ANATOMY (FIG. 3S0) 

The diaphragm is a broad flat structure which serves as a partition 
between the thoracic and abdominal cavities. Its central portion is tendi- 
nous (pars tendinoa) and its lateral portion is muscular (pars muscularis). 
The muscular portion is subdivided into three parts — the lumbar, the 
costal, and the sternal. 

a. Pars lumbalis. — This consists of three crura on each side — medial, 
intermediate and lateral. 

The medial crus takes its origin from the anterior surface of the bodies 
of the first, second and third lumbar vertebrxe on the right side and from 
the first and second lumbar vertebrae on the left side. In front of the body 
of the first lumbar A'ertebra the fibers of the medial crus of one side decus- 
sate AAith the fibers from the other side, forming the aortic opening (hiatus 
aorticus) for the passage of the aorta. The tendinous band which connects 
the two medial crura is known as the middle arcuate liga/nenl. In its further 
course, the fibers of the medial crus encircle the esophagus forming an 
elliptical opening (hiatus esophageus) and still further they join the central 
portion (centrum tendineum). 

The crus interraedivim is situated laterally from the medial crus. The 
splanchnic nerves pass through the opening between the medium and 
intermedium crura. The lateral crus lies laterally from the previously men- 
tioned crura. It takes its origin chiefly from the medial lumbo-costal arch 
(which is a fibrous band stretched across the superior end of the psoas 



DIAPHRAGMATIC HERMA 


eo9 


mu'cle and attached to the body of the first or second lumbar vertebra 
mediallj and the tip of the transverse process of the first lumbar \ ertebra 
laterally), and some of its fibers from the lateral lumbo costal arch (which 
IS a fibrous band stretched o\ er the upper end of the quadratus lumborum 
muscle and attached to the transverse process of the first lumbar vertebra 



mediallj and to the tw elfth rib laterally) The sympathetic trunk occasion 
ally pierces the diaphragm between the intermediate and lateral crura 
b Pars costalis —This takes its origin from the cartilages of the sixth 
to the twelfth ribs There its muscular bundles intcrdigitatc with the 
muscuhr bundles of the transversus abdominis muscle After the digits 
of the costal portion fii«e together fhej join the central part of the dia- 
phragm 
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c. Pars stemalis. — This is the smallest subdivision of the diaphrag- 
matic muscle. It arises from the dorsal surface of the ensiform process and 
from the posterior sheath of the rectus muscle of this Wcinity and is di- 
rected to the central portion of the diaphragm. 

The central part (centrum tendmeum) has the shape of a three-leafed 
clover. On the anterior leaf (folium anterius) rests the heart with the 
pericardium. On each lateral leaf rest (he medial portions of the base of 
each lung. At the posterior border of the anterior leaf lies the opening of 
the vena cava (foramen venas cavie) for the passage of this vein. 

THE NERVES AND THE BLOOD-SUPPLY OF THE DIAPHRAGM 

The diaphragm is innervated by the phrenic nerve on each side. This 
nerve is composed of fibers of the third, fourth and fifth cervical nerves, 
with occasional branches from the sixth cervical, and still rarer, from the 
second cervical nerve. In case a branch of the second cervical nerve par- 
ticipates in the formation of the phrenic nerve, it reaches this nerve through 
the descending branch of the hypoglossal nerve. In case the branch of the 
sixth cervical participates in the formation of the phrenic nerve it reaches 
this nerve through the subclavian nerve. 

The blood-supply is derived from the branches of the internal mam- 
mary artery (aa. pericardiaco-phrenicie and aa. musculo-phrenic®) or from 
the branch of the .abdominal aorta (a. phrenlcce inferior) and branches of 
the lower intercostal arteries. 

OPENINGS IN THE DIAPHRAGM 

The diaphragm has two large and several small openings through which 
different structures are transmitted from the chest into the abdominal 
cavity and vice versa. The third large opening (the aortic) actually lies 
behind the diaphragm. 

a. Aortic opening (Hiatus aorticus). This opening lies between the 
crura underneath the middle arcuate ligament. Through it pass the aorta 
and the thoracic duct. The azygos vein, which is described by some 
anatomists as passing throu^ this opening, is actually situated posteio- 
laterally from the thoracic duct behind the right crus, so that strictly 
speaking it does not pass through this opening. 

b. The vena caval opening (Foramen v. cavee) lies in the right side of 
the central tendon. It transmits the vena cav’a inferior and occasionally 
the ramus phrenico-abdominalis of the right phrenic nerve. 

c. The esophageal opening (Hiatus oesophageus) lies in the muscular 
portion of the diaphragm posterior to the central tendon. It transmits the 
esophagus and the two vagi nerves-— the left v'agus in the anterior part, 
and the right vagus in the posterior part of the opening. 
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d A slit beti\ een the crus mediale and crus intermedium through hich 
pass the \eiia hemiazygos and the splanchnic nen es 

e A slit betiv een the crus intermedium and crus laterale through ^\hich 
passes the truncus sympathicus 

f The sternocostal triangle (Laircy space) is situated beti\ecn the sites 
of origin of the sternal and costal portions of the diaphragm Here the 
internal mammary artery is continued as the superior epigastric artery 
g The costo-lmnbar triangle (tngonum costo-lumbale) is situated 
bot’^een the quadra tus lumborum muscle and the costal portion of the 
diaphragm 

II CLASSIFICATION AND INCIDENCE 
From the etiological standpoint, diaphragmatic hermae are divided into 
congemtal, acquired and traumatic types 

Congenital hernia is present at birth A hermal sac may be present 
(true henna) or absent (false hernia) This type constitutes about 29 per 
cent of all diaphragmatic herm® 

Acquired herma is the type uhich dc\elops after birth It usually 
develops m those areas vhich are congenitally weak They are usually of 
the true variety (i e they have a sac) They occur in about 36 per cent of 
all casies of diaphragmatic henna 

Traumatic hernia is the result either of a penetrating injury to the 
diaphragm or of rupture of the diaphragm due to sudden compression of 
the thoracic or abdominal walls It is of the false variety (no hernial sac is 
present) It occurs m about 35 per cent of all cases of diaphragmatic 
herm® 

About 80 per cent of non traumatic herni® are on the left side and 
about 20 per cent on the right side About 95 per cent of the traumatic 
type are on the left side and 5 per cent on the right side 

Ilerni® through the esophageal opemng comprise about 27 per cent 
of aff non traumatic diaphragmatic /lerniie on the fefC side and S’ per cent 
of all non traumatic herm® on the right side Hemi® through the central 
portion of the diaphragm occur in about 20 per cent 

In a few cases two diaphragmatic herm® not connected with each other 
have been reported in the same patient 
Contents of the Herma 

All of the abdominal viscera with the exception of the peUne organs 
have been encountered lu the hermal sac In the order of frequency they 
are The stomach, the colon, the omentum, the small bow el, the spleen, the 
liv er, the pancreas, the kidney However, m the greatest majority of cases 
the contents are not some ‘'ingle (U'gan but a coinbmalion of two or more 
abdominal viscera 
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in. OPERATIVE MANAGEMENT 

The approach to the hernia may be from above by thoracotomy, or 
from below by celiotomy, or by a combined abdomino-thoracic approach. 
There is quite a divergence of opinion ns to which approach is more ad- 
vantageous. Each approach has its strong and weak points. 



Fig 331. Diaphragmatic herniA. The stomach is incarcerated in the di.aphragmatic opening 


a. Thoracotomy gives a better access to the hernia opening. The 
contents of the sac can be more readily separated from each other and 
from the pericardium, pleura and lungs. It is easier to close the rent. The 
disadvantages of this method are: pneumothorax and greater difficulty 
in reducing the hernial contents into the abdominal cavity. 

b. Celiotomy enables a good exploration of the viscera. The objections 
to this approach are that in many cases the hernial ring lies veiy deep, and 
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for this reason is inaccessible The difficulty and the dangers connected 
■with the separation of adhesions which arc present on the thoracic side of 
the hernial opening is greater when working on the abdominal side of 
the hernia 



c. Combined thoracolaparotomy. 

This route of approach is the fa\onte one with French surgeons It 
has ad\ antages o^ er thoracotoraj or cehotomy alone from the standpoint 
of better exposure Howc>er, it involves greater chances for infection 

Thoracotomy Approach. 

Different incisions arc used bj diETerent surgeons PostempsLi u'ed a 
XJ-'ihaped flap with the base upward, dmding two to four nbs in two 
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places. The method of Lannelongue, the method of Monod and Vanverts, 
and the method of Canniot have been already de.scribed in Chapter II. 

Celiotomy Approach. 

Different abdominal incisions are used for the approach to a dia- 
phragmatic hernia: Alidline, left pararectus, S-incision of Bevan, Fenger 
incision, left-side Konig-Perthes or Czcrny-Perthes incision. 

Combined Abdomino-Thoracic Approach. 

A skin-incision, starting at the anterior axillary line in the seventh 
intercostal space, runs medially and slightly downward. When it reaches 
the midline it turns downward until it reaches the umbilicus. The pleural 
carity is opened [differential pressure inhalation should be used]. Then 
the abdominal cavity is opened. The adh^ions are separated, and the 
viscera reduced (Fig. 331). The margins of the opening are sutured to each 
other. Closure of the diaphragm can be made by a series of interrupted 
buttonliole sutures, or by mattress-sutures (Fig. 332). 

In order to facilitate the closure of the opening in the diaphragm, 
Soresi takes a series of bites on each lip of the diaphragmatic opening 
parallel to its margin. He ties the ends of each thread to each other and then 
to the ends of the other side of the wound (Fig. 332, insert). 
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CHAPTER XXV 

GYNECOLOGICAL OPERATIONS 

A. SURGICAL ANATOMY OF THE UTERUS AND 
ADNEXA (FIGS. 333 AND 334) 

The uterus is a hollow muscular organ lying in the pelvic cavity be- 
tween the bladder anteriorly and (he rectum posteriorly. The normal 
uterus is 8 cm in length, 5 cm. in width (in the widest portion), and its 
maximum thickness is about cm. The uterus is subdivided into the 
fundus, corpus and cervix. 

The fundus is that portion of the uterus which lies above the line con- 
necting the points of entrance of each Fallopian tube into the utoius. 

The corpus h the portion of the uterus lying below the line connecting 
the points of entrance of each tube into the uterus. It has two surfaces: 
the anterior or the vesical and the posterior or the intestinal. 

The cervix uteri is cylindrical. It is about one inch long. Its lower 
end protrudes into the vagina, so that a portion of the cervix is supra- 
vaginal and the rest is intravaginal. At the point where the supravaginal 
portion enters the vagina It is attached to its margin. In the vaginal por- 
tion of the cerm lies its opening, the external orifice, thro\igh which the 
cervical canal and the uterine cavity arc connected with the vagina. The 
opening of the external orifice of the cervix is formed by two lips, the 
anterior and the posterior. At the inner end of the cervix lies the opening 
which connects the cervix with the uterus. It is the internal orifice of the 
cervix and it lies in the supravaginal portion. The peritoneum covers the 
fundus and the corpus uteri until the bladder is reached. Then it leaves the 
uterus, being reflected on the bladder to form the uterovesical fold. From 
each side of the upper portion of the uterus extends a uterine tube (Fal- 
lopian tube, O.T.), which conveys the oocytes to the cavity of the utcnis. 
Each tube is about four inches long. It opens into the pelvic cavity at one 
en& (shdomina] osthtm) sear the ovary, and inio the sterise cavity at the 
other end (uterine ostium). 

The abdominal end of the tube is also called the fimbriated end be- 
cause of numerous irregular small projections wliich surround this end and 
which are called fimbriae. Each tube is subdivided into the infundibulum 
(the lateral portion of which is the fimbriated end), the ampulla (which 
forma the largest portion of the tube), the isthmus (which join:? the lateral 
angle of the uterus), and the uterine portion (pars uteiina), which traverses 
the thickness of the uterine wall and enters the cavity of the uterus. 
The abdominal ostium is 2 mm. wide and the uterine ostium is only 1 mm. 
Therefore, probing of these openings is not an easy matter. 
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The ovaries, in number, are almond-fihaped and they are about one 
and one-half inches long, and about h^f an inch m thickness. They he 
against the lateral tv all of the pelvis. They are connected by peritoneal 
folds ^\ith the pelvic vail and vith the broad ligament of the uterus. Each 
ovary has tvo extremities — the superior (or the tubal) and the inferori 



(or the uterine). The tubal extremity adjoins the Fallopian tube, and the 
uterine extremity is connected vith the body of the uterus by a fibrous 
band — the ligamentum ovarii proprium. 

The ovary is connected with the lateral pchde -wall by a peritoneal fold, 
the suspensory ligament of the ovary, vhich becomes the superior and 
lateral portion of the broad hgament of the uterus. In this place betv een 
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the leaflets of the broad ligament are situated the ovarian vessels and the 
sympathetic plexus which run from the lateral pehde wall until they reach 
the hilum of the ovary. The ovary is connected with the posterior aspect 
of the broad ligament by a very short peritoneal fold — the meso-ovary 
so that the ovary lies behind the two leaflets of the broad ligament. 



Fig. 334. Uterus. Posterior view (after Rauber). 

The broad ligament of the uterus is a paired peritoneal fold which 
extends between the lateral border of the uterus and the pelvic wall on 
each side. It consists of two leaflets — ^the anterior and the posterior. It 
embraces in its upper border the tube, which it invests on all sides. This 
portion is called the mesosalpinx. The portion of the broad ligament below 
the mesosalpinx is termed the mesometrium. The ureter and the uterine 
vessels traverse the lower portion of the mesometrium in the region where 
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the mesometnum joins the pelvic floor Between the lajers of the meso- 
metrium, close to the cervix utcn on each side, is a mass of fibrous and 
muscular tissue which is termed the lateral cervical ligament 

The round hgament of the uterus is a paired cord-hke structure each 
of ivhich is attached to the body of the uterus slightly belott the opening of 
the tube into the uterus It extends in front of the anterior leaflet of the 
broad hgament m a forward and lateral direction, crosses the brim of 
the pelvis and enters the inguinal canal It traverses the latter through 
its entire length, Iea\ cs it through the subcutaneous ingmnal ring, and ends 
m the skin and the subcutaneous tissue of the labium majus on each side 

B OPERATIONS FOR RETRODISPLACEMENT 
OF THE UTERUS 

Numerous operations have been suggested for the correction of uterine 
retrodisplacement They differ from each other either by the method of 
approach (incision of the inguinal canal, celiotomy through a midhnc 
incision, vaginal approach), by the structures uhich serve for fixation (the 
body of the uterus, the round hgament, the broad ligament), and by the 
structures to rvhich they are attached (antenor abdominal wall hammock- 
like position of the round hgament) 

F F Simplon groups all the different methods of fixation into the 
following 

1 Inguinal shortening of the round hgaments 

2 Vaginal shortening of the round ligaments 

3 Intra-abdominal shortening of the round hgaments 

4 Attachment of the round hgaments posterior to the uterus 

0 Attaching the uterus to the anterior abdominal wall firmly, loosely 
or indirectly 

6 Transpentoneal shortening of the round hgaments 

7 Retroperitoneal shortemng of the round ligaments 

8 Shortemng of the sacro uterine hgaments through the abdomen or 
vagina 

9 Transverse attachment of the base of the broad ligaments in front 
of the cervix 

10 Intraperitoneal «horteiimg of the round and broad ligaments 

Of the numerous methods suggested only a few are emploj ed todaj 

1 GIIXIAAI OPERATION 

This operation consists in grasping the round ligament on each side, 
bringing it through a perforation made in the anterior abdominal wail 
and suturing the protruded portion of the ligament to the anterior sheath 
of the rectus muscle 



628 


THE SURGICAL TECHNIC OF ABDOMINAL OPERATIONS 


Technic. 

step 1. A temporary ligature is placed around the round ligament 
of each side at a distance of about one to one and one-half inches from its 
attachment to the uterus. The thread is clamped by an artery-forceps 
(Fig. 335). 



Step 2. A small incision about one inch long is made through the 
anterior sheath of the rectus muscle, the rectus muscle itself, the trans- 
versalis fascia and peritoneum at a distance of one and one-half inches 
above the pubic bone and one inch lateral from the midline incision. An 
ordinary forceps is inserted into this opening from without inward, which 
grasps the thread and brings it and the round ligament outside. The same 
is done on the other side. 
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Step 3 The loop of each round ligament is sutured to the aponeurosis 
of the rectus muscle of the corresponding side 
Step 4 The abdomen is closed in layers 

In this operation the uterus is held forward by strong fibrous round 
ligaments This hold is stronger than the normal hold in the healthy 



female, which is a lateral one The only objection to this method is that the 
opemng between the internal inguinal ring and the round ligament ma> 
become the seat into which a loop of bowel may shp and produce internal 
strangulation Ne\ erthelesa, this is an excellent method and is used more 
frequently than an> other method 

2 SIMPSON MONTGOMER'i METHOD (FIG 330) 

This method, which may be characterized as a subpentoneal trans- 
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plantation of the round ligament vrith a forward pull, was described by 
Simpson, of Pittsburgh, in 1902, and later modified by Montgomery, of 
Philadelphia, in 1904, so that the description below is actually Montgom- 
ery’s modification of the Simpson method. 
j^The technic of this modification is as follows: 



Step 1. A temporary ligature is passed around the round ligament at 
a distance of one and a half inches from the uterus. 

Step 2. The skin of the abdominal wound is retracted until the outer 
edge of the anterior sheath of the rectus muscle is reached. The anterior 
sheath is incised for a length of half an inch at the outer edge of the rectus 
muscle. A clamp then penetrates a part of the thickness of the anterior 
abdominal wall down to (but not through) the peritoneum. Then it passes 
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between the leaflets of the broad bgament uutil the place is reached where 
the round ligament was ligated At this point the forceps penetrates the 
leaflet of the broad ligament, grasps the thread and carries it with the 
round ligament along the track made by the forceps until the loop of the 
round hgauieiit appears external to the anterior sheath of the rectus 
mu«cle Here it is fastened to the slit m the antennr sheath The same is 
done on the other side 

3 BARRETT METIIOn (FTO 337) 

This technic has several points m common with the Simpson-Mont- 
gomery method The characteristic feature of this method is that the 
round ligament is transplanted intramurally with a lateral pull 

Step I A temporary ligature is placed around the round ligament at 
a distance of tw o and half inches from the uterus 

Step 2 A curved artery forceps enters the abdominal wall at the 
median incision behind the anterior sheath of the rectus muscle and passes 
along the w all until the internal inguinal nng is reached Then the forceps 
is thrust through the peritoneum, grasps the hgature and carries it to 
gether with the round ligament back until it appears in the midhne be- 
neath the anterior sheath of the rectus muscle The ®ame is done on the 
other side Each loop of the round ligament is sutured to the under surface 
of the anterior sheath of its rcspectiie side at a distance of about one inch 
from the median line 

In this method the forward pull is replaced by a lateral pull It does 
not offer such a strong hold as a forward pull, but strong enough to keep 
the uterus lu its new position At the same time there are no rings formed 
(as in the Gilliam method) in which a loop of bowel may become strangu- 
lated This IS an excellent method of fixation of the uterus 

4 WEBSTER BALDY OPERATION (.FIG 33S^ 

This operation was deoenbed by Webster, of Chicago, in 1901, and by 
Baldy, of Philadelphia, in 1902 In France it is know n as the ‘ Dartigue 
operation ” However, the latter practised this operation onlj since 1905, 
and his first report oI it appeared in April, 190S (Presse Mddicale, April 7, 
1906) Therefore, neither in time of operation nor in time of first pubhea 
tion can the priority be attributed to him 
Technic. 

Step 1 A curved artery -forceps penetrates the broad ligament from 
behind forward immediately below the ulero ovarian ligament It then 
grasps the round Ugnment and draws it through the rent m the broad 
ligament The '<ame is done on the other side The ligaments are grasped 
one to two inches from the uterus 
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Step 2. The round ligament of each side is sutured to the posterior wall 
of the uterus and to each other in the midline. The round ligament should 
also be sutured to the broad ligament at the point where it passes through 
the opening in the ligament. 

In this method, the uterus rests as on a hammock and no free bands 



are left in the abdominal cavity, so that there is no danger of intestinal 
obstruction. However, the hold of the uterus is not very strong. 

In the following group of operations known as ventro-fixation, the 
uterus is attached to the anterior abdominal wall either by including in 
the bite only the muscle of the fundus uteri (Leopold technic), the mu«cle 
of the anterior surface of the fundus with the round ligament (Olshausen 
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technic), or the muscle of the posterior surface of the fundus ^\lth the 
utero-ovarian hgament (Kellj technic) 

5 LEOPOLD TECHNIC (FIG 339 a) 

Step 1 A bite is taken through one lip of the anterior abdominal 
wall (except the skin), at a distance of two inches above the pubic bone 



Fio 339 Fix'ition of the uterus a Leopold method b Olshausen method c Kelly method 


It then passes through the muscle of the posterior wall of the fundus uten, 
and then through the entire thickness of the other abdominal lip (except 
the skin) The same procedure is repeated at a distance of one inch below 
the place in which the first suture was inserted The ends of the sutures 
are tied and cut short 
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6. OLSHAUSEN TECHNIC (FIG. 339, b) 

Step 1. A bite is taken through the anterior surface of the wall of the 
fundus so as to include the round ligament, then through the entire thick- 
ness of one of the lips of the anterior abdominal wall (except the skin), 
then back through the anterior abdominal wall of the same side, and the 
ends are tied 4vithin the abdominal cavity. The same is done on the other 
side. 


7. KELLY TECHNIC (FIG, S39. c) 

Step 1. This is done in a manner analogous to the Olshausen operation 
with this difference, that the portion of the posterior wall of the uterus 
with the utero-ovarian ligament is included instead of the anterior w’all 
with the round ligament. 

All tho methods of ventro-fixation are contra-indicated when future 
pregnancy is possible. 

C. SALPINGECTOMY. OOPHORECTOMY, SALPINGO-OOPIIORECTOMY. 

I. SALPINGCCTOMY 

Definition. 

This term consists of two Greek words: (rdkiriyf, the tube and iKTo^l^, 
excision. It signifies: the excision of a tube. 

Indications. 

a. Pyosalpinx. 

b. Hematosalpinx. 

c. Tuberculosis of the tubes. 

d. Malignancy (carcinoma of the tubes). 

e. Ectopic pregnancy. 

Technic. 

Step 1. The abdomen is opened by a longitudinal or a transverse 
(Pfannenstiel) incision. The patient is placed in the Trendelenburg posi- 
tion. 

Step 2. The edge of the mesosalpinx is grasped between the fimbriated 
end of the tube and the ovary. Thus, the tube is placed on a stretch (Fig. 
340, insert). 

Step 3. An artery-forceps clamps the mesosalpinx along its entire 
length, which is now cut between the clamp and the tube (Fig. 340). 

Step 4. An incision is made around the corner of the fundus of the 
uterus just beyond the tubo-uterine junction. 

Step 5. The mesosalpinx and the open end of the uterus are closed by 
a continuous suture starting at the lateral edge of the mesosalpinx. Thus, 
the uterine portion is sutured last (Fig. 341), 
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The suturing line of the angle of the uterus is reinforced by another 
layer of sutures 



Fio 340 Salpingectomy Inxrl — Tbe mesosalpin'^ is clamped Ham picture — The 
mcaosalpioT is cut The tube is ready to be cut at the utero tubal lunction 


II oOPHOBECTOMY (FIG 342) 

Definition 

This term consists of 3 Greek fiords ojoj', egg, viptw, to bear, and 
iicroftrj, cxcision It sigmfies the excision of an ovary 

This operation ivas first performed by Ephraim McDowell, m 1809 

Indications 

a Ovarian cyst c Chrome inflammation 

b Infection of the ovarj oftheovarj 

d Neoplasm of the ovary 
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Technic. 

Step 1. The abdomen is opened by a longitudinal or a transverse 
incision. The patient is placed in the Trendelenburg position. 

Step 2. The ovary is lifted. One artery-forceps clamps the ligamentum 
ovarii proprium with the adjoining portion of the mesovarium (on the 



’ .• • 

Pia 341. Salpingectomy. The lAesoSalpinx is sutured over the clamp; the cornU 
uteri is in process of closure. 

uterine side), and another clamps the fimbria ovarica with the adjoining 
portion of the mesovarium (on the lateral side) (Fig. 342). The mesovarium 
is cut between the clamps and ovary, and is sutured over the clamps by a 
running suture (Fig. 342). 

However, as far as possible an attempt should be made to preserve 
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separated from their adhesions. The infundibulopelvic ligament is clamped 
by two arterial forceps at a point midway between the fimbriated end of 
the tube and the brim of the pehns, and is cut between the forceps. The 
utero-ovarian ligament (Ugamentum ovarii proprium) is clamped by two 



Tio. 343. Salpmgo-Oophorectomy. The infundibulopelvic ligament and the ligament ovarii 
'proprium are clamped each by a pair of artcry^forceps. 


artery-forcep.s and cut between them. The tube is then removed in the 
Same manner as described under "salpingectoniy” (Fig. 340). The infundib- 
ulopelvic ligament is ligated by a transfixing suture. The cornu uteri is 
sutured in two layers. The ligamentum ovarii proprium is ligated. The 
two leaflets of the broad ligament are united to each other by a continuous 
suture. 
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D OPERATIONS DEALING WITH STERILITY 
These include 

a Operations for the correction of sterility 
b Operations producing sterility 



Fio 344 Correct on of sterility a The fimbriated end of the tube is ready to be removed 
b The fimbriated end is removed the lumen of the tube is enlarged 


B OPERATIONS FOR THE CORRECTION OF STERILITY 
Here we discuss only some of tho*^ operatne procedures tthich are 
employed in the cases in tshich sterility is duo to occlusion of the Fallopian 
tubes Occlusion of the fimbriated ends gi\es the best prognosis from the 
standpoint of otercoming the stenlitj Occlusion of the isthmic portions 
gi\ €S a V cry bad prognosis In case both tubes are occluded in the isthmus 
and m ivhich neither can be opened by inflation of air, transplantation of 
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the undamaged portion of the tubes into the fundus uteri may be resorted 
to with some hope of success. 

In case of occlusion of the fimbriated end of the tube the technic is as 
follows (Fig. 344). 



Fio. 345, Correction of stenhty, a. Tbeistbmie portion of the tube is ready to be excised; 
b. The isthinic portion of the tube is rcinoved. e. Implantiition of the fimbriated end of the 
tube into the uterus. 


Step 1. The mesosalpinx is grasped by an artery-forceps close to the 
fimbriated end. The tube is freed from the mesosalpinx along the entire 
length of its diseased portion. All bleeders are checked. The tube is 
amputated at the portion where the wall is healthy. 

Step 2. A longitudinal incision is made in the tube on its free border 
(that is on the border opposite to the attachment of the mesosalpinx) for 
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a distance of half an inch, and the angle is rounded. Thus, the lumen of 
the opening becomes increased. The edges of the woimd are whipped over 
by fine catgut. 

In case of occlusion of the isthmus of the tube the technic is as follows : 

Step 1. The mesosalpinx is grasped by an artery-forceps close to the 
fimbriated end. The tube is placed on a stretch and is then clamped by 
trvo artery-forceps just lateral to the diseased isthmic portion. It is cut 
between the clamps. The isthmic portion is ligated (or it may be removed 
entirely) (Fig. 345, a). 

Step 2. The lumen of the open end of the tube is enlarged by making 
a longitudinal incision on its free border for a distance of half an inch. 
Then the angles of the flaps thus formed are rounded (Fig. 345, b). 

Step 3. A seromuscular incision for the length of one inch is made 
through the fundus of the uterus. The exposed mucosa is opened for the 
length of half an inch in its center. The edges of the tube and of the 
opened mucosa of the uterus ate sutured to each other by several inter- 
rupted sutures. The lips of the seromuscular layer are now sutured to each 
other (Fig, 345, c). 

b. OPERATIONS PRODUCING STERILITY (FIG, 346) 

No surgeon will remove the ovaries in order to sterilize a patient. Dif- 
ferent procedures to accomplish sterilization have been suggested, such 
as a mere ligation of the tube by one ligature, Hgation of each tube by two 
ligatures and cutting the tubes between them, resection of the tubes with 
or without burying the ligated stumps in the leaflets of the broad ligament, 
and many others. The reason for this large number of methods is that none 
of them gives a complete assurance that pregnancy will be eliminated. 
Of all the methods suggested, the Neumann method seems to be the most 
reliable. It consists in the removal of a portion of the tube close to the 
fundus, and also of the interstial portion of the tube, and then in closure 
of thft. <ipetyid eevi oi the. wwwi aad the. ef th«i closed, 

peripheral end of the tube to the closed cornu uteri. Crossen covers the 
closed cornu uteri by the round ligament. 

Technic. 

Step 1. The tube is clamped by two forceps at a distance of one-half 
an inch from the cornu uteri and is cut between the clamps. The distal end 
is ligated and buried in the leaflets of the broad ligament (Fig. 346, a and c). 

Step 2. The proximal portion of the tube is excised together with the 
uterine cornu, w’hich is then closed by several interrupted sutures (Fig. 
346, a, b). 

Step 3. The round ligament is fastened to the sutured cornu of the 
Uterus (Fig. 346, d). 
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E. HYSTERECTOMY 

This term consists of two Greek words: virripa, uterus, and (KTopri, to 
excise. It signifies the excision of the uterus. According to the route of ap- 
proach this operation is subdivided into two groups 

a. Abdominal. 

b. Vaginal. 

Abdominal hysterectomy is again subdivided into two groups: 

a. Supravaginal hysterectomy, in wliich the fundus and the body are 
removed but the cervix uteri is left behind. 

b. Complete (total) hysterectomy in which the cervix uteri is aho 
removed. 


SUPRAVAGINAL mSTERECTOMY 
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The technic of hysterectomy \anes according to whether the adnexa 
are removed or left, and also whether a preliminary ligation of the blood- 
vessels IS made or the “nlamp method" is employed for preventing hemor- 
rhage 



Fio 347 Supravaginal hjetcrectonqr The tube, broad ligament and round ligament are 
caught on each side by an artery iorceps the tube on each side la clamped by an artery forceps 
lateral to the previously placed clamps 


a SUPRAVAGINAL H-reTERECTOMY 

Indications 

a Fibromyoma uteri, particularly when the tumors are large or 
numerous 

b. Chronic metritis 

c. General fibrosis of the uterus 
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d. Myopathic hemorrhages which do not yield to any other method of 
treatment. 

Technic. 

Step 1. After the abdomen is opened by a mfdliiie or a transverse in- 
cision the patient is placed in the Trendelenburg position. The Fallopian 



Fia. 348. Supravaginal hysterectomy. The tnbea and adnexa are cut between tbe clamps. 
The utero-vesical f<dd js ready to be cut. 


tube, the round ligament, the ligamentum ovarii propriura, and part of 
the broad ligament are grasped at each side by an artery-forceps which 
extends along the side of the uterus down to its middle portion (Fig. 347). 
[This maneutTe eliminates the necessity of employing a uterine grasping- 
forceps, which occasionally perforates the wall of the uterus.] The body 
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of the uterus is now brought forward and laparotomy pads are placed 
behind the uterus to cover the loops of smaU bon el and p^e^ eut them from 
slipping into the operative SeJd [The thoroughness of covering the bon el 
1 = very much facilitated by bringing the uterus fornard before the pads 
are placed in the pelvis behind it ] 



Fio 319 Supra vag Ral birsteTcclomy i/at» p»cl«r« — The uterine artcr cs arc clamped 
Beginn ng to cut through the cervix uteri Inatrt — The uter ne vessels are 1 gated Closure of 
the cervix uteri is begun 


Step 2 An artery forceps clamps each tube at a distance of half an 
inch from the forceps that clamped the tubo uterine junction m Step 1 
The tube is cut betn een the clamps on each side, and the stump is ligated 
by a transfixing suture The round ligament is ligated lateral to the body 
of the uterus and is cut on each side betn een the ligatures and the clamp 
placed m Step 1 (Fig 347) 
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Step 3. The utero-vesical fold is lifted by two tissue-forceps and cut 
between them. The opening is enlarged to the right and to the left (Fig. 
348). A finger is introduced into the opening and the bladder is pulled 
upward, separating it from the upper portion of the cervix uteri. 



Fig. 350. Supravaginal liysterectomy. Main pfrfur*— Suturing of the cervical stump to 
the stump of the tube and broad ligament of each side. Insert — Pentonisation of the cervical 
stump by suturing the vesieo-utermc fold to the posterior wall of the cervical stump. 


Step 4. The anterior leaflet of the broad ligament of each side is incised 
along the body of the uterus down to the cervix. A strong artery-forceps 
clamps on each side the lower portion of the broad ligament in an oblique 
direction in such a manner that the tip of the blade grasps a portion of the 
lateral uterine wall in its lower portion, thus clamping the uterine artery 
on each side (Fig. 349). 
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Step 5. The uterus is cut transversely at a level of half an inch above 
the point where the arterj -forceps clamps the uterine vessels The cervical 
canal is disinfected by tincture of iodine and alcohol (Fig 3<19) 

Step 6 The uterine vessels are hgatcd by a transfixion suture of 
chromic catgut No 2 on each side (Fig 349) 

Step 7. The opening leading into the cervical canal is closed by a con- 
tinuous row of sutures (No 2 chromic catgut) (Fig 349, insert) 

Step 8 The stump of each tube is sutured to the cervical stump 
(Fig 350) 

Step 9 The utero vesical fold which was dissected in Step 3 is brought 
o\ er the sutured stump of the cervnx and sutured to its posterior (mtestinal) 
surface Thus, the stump is peritonized (Fig 350 insert) 

The omentum is brought over the cervical stump If, however, the 
omentum is not long enough, then it is adv isable to place the sigmoid over 
the stump Otherwise a loop of small bowel may become adherent to the 
stump and produce an intestinal obstruction 

b TOTAL HYSTEEECTOMi 

In this operation not only the body of the uterus but also the cervix 
IS removed 

Indications 

a Malignancy of the uterus 
b Myoma of the uterus involving also tho cervix 
c Anj pathology of Uie uterus requiring supravaginal hysterectomy 
together with the presence of severe lacerations of the cervix 

Technic 

The vagina is w ell disinfected by a 5 per cent solution of tincture of 
iodine, followed by alcohol Then 

Steps 1 to 3 are the same as m uipraYagmul hystBreLtomy, wTiVi ttns 
difference that the tubes as a rule are removed and that separation of the 
bladder from the uterus and ceiwix is earned farther than in the case of 
suprav aginal hysterectom> The bladder is separated from the w all of the 
vagina as low as possible Then, with the aid of the thumb placed on the 
posterior wall of the vagina and of the index finger placed on the anterior 
vaginal wall, the cervix uteri is palpated so that the surgeon is able to 
decide whether the separation of the bladder from the cervix in a down- 
ward and lateral direction is sufficient (Fig 351, insert) 

Step 4 Two strong toothed forceps clamp the broad ligaments and 
the parametrium lateral to the cervux on each side of the uterus along its 
entire length down to the wall of the vagina The clamps are placed 
obbquelj so that the blades he closer to the midhnc than the handles 
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The broad ligaments and the parametrial tissues are cut between each 
pair of clamps. [Extreme care should be taken not to catch the ureter in 
the clarap.J (Fig. 351). 

Step 5. A longitudinal incision is made on the anterior wall of the 
vagina for the length of one inch (Fig. 352). Each lip of the incised vaginal 




Fio. 351. Total hysterectomy, slain pidure — ^TiiCJnfaatijbuJopcJvicIiffame/it, the round 
Iig.'iment and the broad ligament on each side ore cut; two clamps are clamping the para- 
metrium on each side of the cervix. Jn«rf — ^Palpation of the cervix uteri to be sure that the 
bladder is separated from the cervix for its entire length. 


wall is then grasped by a forceps. The opening into the vagina is dis- 
infected from above by a 5 per cent solution of iodine. The vagina is now 
cut circularly very close to cervix [tins proximity to the cervix greatly 
diminishes the possibility of cutting the ureters.) (Fig. 352, upper insert). 
It is done first on the anterior \*aginal wall. Then, after the cervix is pulled 
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out of the vagina and turned laterally, the posterior vaginal wall becomes 
T\ell exposed and is cut circularly \ery close to its attachment to the 
cervix 

Step 6 The vagina is closed with or without drainage of the pelvic 
cavity (Fig 352, low er left insert) 



Fio 352 Total hysterectomy Upper tnwrl — The wall of the vagina is opened and is cut 
away from the cervix Lower left irutri — Closure of the vac na after removal of the uterus 
Lotitr rtffhf tnjerf — The round ligament broad ligament and infund bulopelv c 1 garneat of 
each side are attached to the vagina 

Step 7 Tlie stumps of tlie broad ligament are sutured to the \ agina 
Thus, prolapse of the vagina is prevented (Fig 352, lower right in'^ert) 
The utero -1 esical fold covers now the vapnal stump and is sutured to the 
posterior wall ofthe\agina Thus, the stump is pentomzed 
Step 8 The abdomen is closed 
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F. DEPUKDATION 

This operation consists in the removal of the fundus uteri (together 
with the tubes). The first who suggested and performed this operation was 
Diihrssen, for the treatment of chronic metritis. However, the operation 
was not used until Oscar Beuttner suggested it again in 1908. He increased 
the operative indications and described its technic, and for this rea.son he 
is considered as the originator of the operation. W. Blair Bell, in 1914, also 
described the operation as a new method. The operation is known as the 
“Beuttner Operation” and as the “Bcll-Beuttner operation.” However, 
the priority belongs to Duhrssen. 

Indications. 

1. In all cases in which salpingectomy or salpingo-oophorectomy is 
indicated. 

2, Chronic metritis. 

The operation is usually done on comparatively young women in 
whom it is desirable to preserve menstruation. 

DEUTTNER OPERATION 

Technic. 

Step 1. The abdomen is opened by a longitudinal or a transverse 
(Pfannenstiel) incision. The patient is placed in the Trendelenburg posi- 
tion. The bowels are displaced upward and covered by moist laparotomy 
pads. 

Step 2. The fundus of the uterus is grasped by a strong uterine forceps. 
A wedge-incision is made on the fundus cutting first the anterior and 
then the posterior surface. The size of the wedge depends on whether one or 
both ovaries are removed, or whether both ovaries are preserved. The 
fundus is now cut in a sagittal plane, each half of which is grasped by a 
forceps and cut away, starting at the medi.an line and continuing in a lateral 
direction. The bleeding point of the uterine artery is caught and ligated. 
The diseased adnex® are removed by continued cutting in a lateral direc- 
tion over a previously placed clamp on the mesosalpinx (technic of Faure) 
until the infimdibulopelvic ligament is reached. This ligament is clamped 
in ease the ovary is removed. Otherwise it is not clamped. 

Step 3. The infundibulopelvic ligament is sutured over the clamp by a 
continuous suture, which when continued closes the broad ligaments. A 
continuous catgut suture closes the opening in the uterus. 

BELL MODIFICATION OF THE BEUTTNER OPERATION 

Step I. The same as Step 1 in the preWous operation. 

Step 2. A wedge-shaped incision is made through the fundus starting 
about half an inch below the point of the tubo-uterine junction. Thus, 
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the attachment of each round ligament to the body of the uterus is severed 
The incision is made in a crater form that is in such a manner that each 
deeper lying structure is cut farther away from the fundus than the more 
superficial The branch of the uterine artery lying at the lateral side of the 



Fta 353 Dflfundftt on a Artery forceps clamps each mesosaJp nx tnotl cr foreops 
grasps the fundus uteri Dotted lines show the line of intended incision b The tubes and 
fundus are removed Suturing of the mesosalpinx and the corpus uteri is begun 


body of the uterus is clamped and bgated as soon as the fundus uten is cut 
at this point (Fig 353 a) 

Step 3 The tube is separated in a direction beginning medially and 
extending laterally o\er a forceps which clamps the mesosalpinx [NB 
The ovaries are not removed unless this is imperative on account of the 
pathology pre'=ent ] (Fig 353, a) 
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The advantage of defimdation o\er salpingectomy is that it more 
thoroughly removes the pathology, since it is a ivell kno^n fact that 
salpingitis IS quite frequently associated vith pathological changes m 
the fuudal endometrium Its advantage over supmv agmal hysterectomy is 
that menstruation is preserved and there is no interference with the 
bladder 

G CESAREAN SECTION 

Definition 

This is the delivery of a child through an incision in the abdominal 
and utenne v alls 

Histoncal 

The removal of a child through an incision m the abdoiiuiial and 
uterine u alls has been known since remote antiquity In the Hindu Vedas 
(Susrutas Agur-Veda) v, e find the suggestion made to open the abdomen 
of a pregnant n oman immediately after she dies in order to sav e the child 
In the writings of the ancient Greeks and Romans ivc find allusions to 
removal of a child by a Cesarean operation The god Dionys, according to 
Greek mythology, in as born m this \say after Zeus hod killed his mother 
Semele by a thunderbolt Numa Pompilius (715 672 B C ), the second 
legendary King of ancient Rome, m his “Lex Regia” (“Royal laiv ”) makes 
it imperative to open dead pregnant nomen immediately m order to save 
the children ^sculapius, according to Ovid (Ovid Metamorphoses, Lib 
II, V 628-630) vas born this nay That the word "Cesarian” does not 
originate from the fact that Julius C®sar was born m this way is evident, 
since Scipio Afneanus (237-183 B C) who lived before Caesar (100-44 
B C ) was born m this way, as may be seen from the biography of Scipio, 
written by the Roman historian Plmy 

This operation was also known m the orient The great Persian poet 
Firdouzi (941-1020), in his poem Shahnama (the "Book of Kings,” com- 
pleted m 1010, AD) speaks about the birth of Rustam by a Cesarean 
section performed on his mother Rudabeh In order to alleviate the pain 
wine was given to her as an anesthetic The operation was known to 
ancient Hebrews, as may be seen from the description m the Talmud of 
"Jotze Dofan” (birth through the abdomen) In the medieval period 
Cesareansection wasa well known procedure The Roman Catholic church 
advised to “remove the child cautiously immediately following the death 
of the pregnant mother If the child is alive it should immediately be 
baptized ” 

Shakespeare alludes to it at the beginmng of the XVIIth century 
"Macduff w as from his mother’s w omb 
Untimelj ripp’d” (Macbeth, Act V, Scene VII) 
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It is frequently mentioned that this operation was performed by Jacob 
Nufer, a pig-gelder, on his wife, in 1500. However, many believe that this 
was a case of full term abdominal pregnancy. Today it is generally ac- 
cepted that Trautmann, of Wittenberg, was the first who in modern times 
performed a Cesarean operation (in 1610) on a living woman with a hernia 
of the pregnant uterus. 

Due to the fact that the uterus at that time was not sutured but was 
dropped back into the free peritoneal cavity, the mortality was extremely 
high, the patients djdng usually from hemorrhage or peritonitis. 

Suturing of the uterine wall was first suggested by Lcbas in 1769. How- 
ever, his work passed unnoticed. 

Jorg, in 1808, suggested using a latero-posterior approach. This opera- 
tion, “gastro-elytrotomy,” consisted in making an abdominal incision 
above and parallel to Poupart’s ligament down to (but not through) the 
peritoneum. Then, the peritoneum was pushed upward until the uterus 
was exposed, its wall was incised, and the child was removed. Ritgen, in 
1821, carried out the suggestion of Jorg. Porro, in 1876, suggested a 
Cesarean operation followed by a supravaginal hysterectomy as a routine 
procedure (thus eliminating hemorrhage and infection from the escape of 
lochia into the free peritoneal cavity). Max Sanger, in 1882, gave hU clas- 
sical description of the conservative CJesarcan section, and thus this 
procedure was placed on a safe basis. Since in Sanger’s method the uterus 
is preserved, this method is known as the conservative Cesarean operation. 
In the case of the Porro technic the uterus is removed, and for this reason 
it is designated as the radical Cesarean operation. Frank, of Koln, intro- 
duced in 1907, the eitraperitoneal method of Cesarean section. 

Indications. 

1. Pelvic contraction of a considerable degree (when the conjugata 
vera is leas than 5.5 cm.). However, if the conjugata vera is less than 7.5 
cm. normal delivery is hardly possible, so that many consider a size of the 
conjugata vera below 7.5 cm. as an indication for the Cesarean operation. 

2. Tumor of the uterus or the adjacent structures blocking the de- 
livery of the child. 

3. Eclampsia (occasionally). 

Cesarean section is reserved only for those cases in which quick delivery 
IS necessary and when the cervix is narrow and elongated and the vagina 
small and rigid, when it would be unsuitable to employ methods of dilat.!- 
tion of the cervix. However, it should be mentioned that there are many 
obstetricians who believe that in the case of eclampsia the treatment 
should be medical and no surgery should be applied. 
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4 Placenta prsevia. 

Allhougli the majority of ubsletncians terminate the pregnancy in 
placenta prsevia either by version or by the induction of labor by a dilating 
bag, nevertheless, some perform a Cesarean section 

5 Diseases of the Heart 

Not all heart lesions are equally d'lugerous Patients nith mitral 
stenosis stand labor badly, next come those affected by aortic lesions, and 
finally those affected by mitral insufficiency To many obstetricians it 
seems better to subject the patient to a laparotomy than to a prolonged 
labor 

6 Malposition of the fetus, especially in primipar^ 

7 Previous Cesarean Section 

This holds true if the previous Cesarean operation n as performed for 
a permanent indication such as contracted pelvis with the conjugata vera 
less than 7 5 cm If, however, the previous Cesarean operation was per- 
formed for temporaiy reasons, such as placenta pravia, then some obste- 
tricians w ould permit the patient to have a natural deliv ery m the hospital, 
being ready to mtervene in ca«e of signs of impending rupture of the 
uterus However, the majority of obstetricians believe that ‘once a Ce- 
sarean section, always a Cesarean section ” 

Contraindications 

a Dead fetus 

b Presence of uterine infection 

c Advanced labor with engagement of the head 

Tune of Operation 

The best time to operate is a few days before the estimated date of 
labor How ever, if the labor has started but has not lasted more than a few 
hours, and if no vaginal examinations have been made, the Cesarean 
scctiatv va I'iat aa adwaablft 

Subdivisions 

Cesarean section is performed either by a transpentoneal route or by 
an extrapentoneal route In the transpentoneal \ anety it is performed, as 
a rule, with preservation of the uterus (conservative Cesarean ‘section) 
Occasionally the uterus has to be removed after the child is deUvered 
(radical Cesarean section — Porro operation, or its modifications) 

I TRANSPERITONEAL CESAREAN SECTION 

In the transpentoneal variety, the uterus may be cut either in the 
upper portion of the bodj (classical Cesarean section) or in the lower 
uterine segment (“low cervical section^’) There is quite a divergence of 
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opinion when to use the classical and when a low cervical Cesarean section. 
The majority of surgeons still believe that in the case of the elective 
Cesarean section, the classical operation is the operation of choice, leaving 
the “low cervical Cesarean section” only for doubtful cases in which in- 
fection is not excluded. However, there are many who consider that the 



Fio. 355. Conservstive Cetareaa section. i/<nn picture — Closure of the uterine wall after 
the child is delivered. Only the muscles nre sutured (the decidual lining is not sutured). 
Insert — Suturing of the superficial layer of the muscle and the serosa. 


“low cervical Cesarean section” should be the operation of choice and re- 
place the classical Cesarean section. 

a. CONSERVATIVE CESAREAN SECTION 

Technic. 

Step 1. An abdominal incision starts in the midline two inches above 




COXSERVATIVE CESAREAN SECTION 657 

the umbilicus and extends downward to the symphysis pubis. It runs 
semicireularly around the umbilicus to the left and then continues in the 
midline. [Some prefer to make the incision only in the lower half of the 
abdominal wall when the uterus is incised while in situ. The incision of the 
uterine wall should be just long enough to permit the delivery of the child. 
Others prefer to make a midline incision above only. The uterine wall is 
then incised in the upper portion of the uterus. After the uterus is evacu- 
ated it contracts below the level of the umbilicus, and therefore there will 
be no adhesions between the uterus and the anterior abdominal wall.] 

Step 2. The uterus is pushed to the left in order to counteract the 
normal tilting of the organ to the right. Thus, the midline of the uterus will 
lie -in the middle of the opened wound. Moist laparotomj' sponges are 
introduced to "wall off" the uterus from the r<^t of the abdominal cavity. 
One ampule of pituitrin is now injected into the muscle of the uterus or 
of the arm, thus producing contraction of uterine musculature. A longitu- 
dinal incision is made in tho midline of the anterior wall of the uterus, 
starting at the fundus. The length of this incision varies from 4 to 5 inches. 
Care should be taken not to incise the uterus too low, in order not to injure 
the bladder accidentally. However, the incision should be long enough to 
romovo the child easily, since fast work Is important between the time the 
uterine incision is made and the extraction of the child. 

Step 3. The right hand of the surgeon is introduced into the uterine 
cavity. One or both feet are caught and the child is extracted. The cord is 
clamped by two forceps and cut between them. 

Step 4. The uterus is now brought outside the peritoneal cavity and the 
placenta is removed. 

Step 5. One of the assistants grasps the uterus close to the cervix and 
compresses the cervix on each side in the region of the broad ligaments, 
thus controlling the uterine arteries and diminishing the flow of blood 
^\hile the uterine wall is being sutured. As the glov'ed finger slip, making 
it a difficult procedure to compress (he cervix, this procedure is facilitated 
by V rapping a moist towel around the lower portion of the uterus and then 
compressing the cervix. However, many sui^ons prefer not to do this, 
since contraction of the uterus takes place very quickly so that there is little 
or no hemorrhage. 

Step G. Suturing of the uterine wall is begun. This is done in two 
layers. The first layer of sutures grasps the deep laj’er of the muscle only 
(the decidual lining is not sutured), and another penetrates the serosa 
and the superficial portion of the muscle. The sutures are continuous 
(though many are using interrupted sutures) and of chromic catgut No. 

2 (Fig. 355). 

Step 7. The abdomen is closed. 
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b. LOW CERVICAL CESAREAN SECTION. (FIGS 350 AND 357) 

This consists in opening the abdomen, exposure of the uterus, division 
of the 5'esico-uterine fold, and separation of the bladder from the loner 



Fia. 356. Cervical Ccearean section. Insert— Dotted lino shows the intended line of In- 
cisioa of the vesico-uterine fold. Maine picture— The bladder is retracted downward and the 
lower uterine segment is exposed; the dotted line shows the intended line of incision. 


uterine segment, then in making either a longitudinal incision through 
the lower uterine segment (Krdnig meUiod) or a transverse semicircular 
incision (Kerr incision) (Fig. 356). The child is delivered, the placenta is 
removed, and the uterus is closed. The upper peritoneal fold is sutured to 
the lower, thus covering completely the suture-line on the cervix uteri 
(Fig. 357). However, in order to seal the suture-line on the cervix more 
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securely, some gynecologists suture the upper peritoneal flap to the an- 
terior uterine \iall below the line of uterine sutures Then the lower flap 
(the utero-vesical) is brought m front of the upper flap, oierlappmg its 
lower edge for a distance of one inch, and is sutured to it (Beck technic) 



Fta 357 Cervical Cesarean section Inwrl — The vall of the uterus is closed after the 
child IS delivered Maxn picture— Suturing the upper 1 p of the vesico'uterioe fold to the lower 

c RADICAL CESAREAN SECTION (PORRO OPERATION) 

When the uterus is infected (so that it would be dangerous to lea\e it 
m the peritoneal cavity), nr when it presents some pathology which re- 
quires its removal (multiple myomata and fibromata, extensive hemor- 
rhage into the wall of the uterus m the case of premature separation of 
the placenta, so that it is evident that the contractile pow er of the uterus 
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is lost and hemorrhage is highly probable, etc.)> the uterus is removed 
after the child is delivered. 

The steps of the operation are the same as in the conservative Cesar- 
ean operation up to the point when the child is delivered. Then the technic 
differs. In the original Porro operation (which is rarely used now by any 
surgeon), an elastic ligature was tied tightly around the cer\dx. The in- 
fimdibulopelvic ligament was cut between two clamps and the uterus cut 
above the elastic ligature and removed. The uterine stump then was 
transfixed by a knitting needle which was placed on the abdominal wall so 
as to prevent the stump dropping into the abdominal cavity. The abdomen 
was closed in layers. In a few days or longer the stump with the ligature 
sloughed away and the wound healed by granulation. 

The original Porro operation is seldom performed now. If the uterus 
is removed today it is done by the usual method of supravaginal hysterec- 
tomy, and as the abdominal wall and the pelvic floor arc relaxed it is 
frequently possible to bring not only the uterus but even the upper portion 
of the cervix outside the abdominal cavity, so that the performance of the 
supravaginal hysterectomy does not take more time than the removal of 
the placenta and suturing the uterine wall in conservative Cesarean section. 

d. PORTCS METHOD 

Portes, of Paris in 1924, suggested a method of operation in cases of 
infected uterus. The full time pregnant uterus is delivered unopened out- 
side of the abdominal cavity and the parietal peritoneum is sutured to 
the posterior surface of the lower uterine segment. The abdominal wall is 
closed. Then the uterus is opened, the child delivered, the placenta re- 
moved, the uterus sutured and left lying on the abdominal wall, wrapped 
in moist gauze. Five or six weeks later the abdomen is reopened and the 
uterus replaced. However, this method, wc believe, will hardly appeal to 
the obstetricians. 

IL EXTRAPEIUTONEAL CESAREAN SECTION 

This method was suggested by Frank, of Koln, in 1907. Since that 
time many modifications have been suggested. The majority of gynecolo- 
gists employ this approach only for doubtful cases, that is, vhen they 
are not sure that the case is clean (when they perform a classical Cesarean 
section), or is certainly infected (when the Cesarean section is supple- 
mented by a supravaginal hysterectomy). To this group belong those 
patients who have been long in labor, or those on whom a manual vaginal 
examination has been repeatedly made, and also those patients in whom 
the membranes have been ruptured for a considerable time and unsuc- 
cessful attempts for delivery’ have been tried. 
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All the \aneties of extrapentoneal methods maj be clashed into tno 
groups 

a jMethods m nhich the penfoneum is not opened but is pushed up 
i\nrd in front of the lover uterine segment which segment is incited and 
the child deluered 



b "Methods in which the lips of the incised parietal peritoneum are 
sutured to the lips of the incited \i<«ceral uterine peritoneum before the 
uterus IS opened (so that extrapcntomzation of the uterus is effected before 
it is opened) 

\Miereas the first group of methods is tnil> extrapentoneal the 'econd 
group IS onij extrapentoneal dehicrj bj a transperitoneal route 
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a. EXTRAPERITONEAL CESAREAN SECTION 
(LATZKO METHOD) 

From 100 to 150 c. cm. of any antiseptic solution is injected into the 
urinarj' bladder. This will raise the bladder above the symphysis pubis. 
Step 1. A longitudinal incision extending from the umbilicus down 

f" ' - - Q . ^ - 



Fia. 359. Extraperitoneal Cesarcaa sectioa (Latzko method}. The dotted line shows the 
intended line of (he incision on the uterine wall. 


to the symphysis pubis (it may be a transverse incision) is carried down to, 
but not through, the peritoneum. The recti muscles are pulled apart. The 
parietal peritoneum is drawn upward. Thus the bladder is exposed. The 
bladder is then separated from, the lower uterine segment by gauze-dissec- 
tion and pushed to the right. The vesico-uterine fold of the peritoneum 
is then bluntly shoved upward until the upper portion of the cervix and 
the lo^er segment of the uterus are sufficiently exposed (Fig. 358). 


VEIT-FROMME METHOD 


Step 2. A longitudinal incision thtou^ the middle of the exposed 
uterus is made and the child delivered (Fig. 359). The placenta is removed, 
and the uterine v all is closed by catgut. The urinary bladder is dropped 
back, thus covering the suture-line. 

Step 3. The abdomen is closed in layers. 



b. EXTRAPERITONEAL DELIVERY BY A TRANSPERITONEAL ROUTE 
CVEIT-FROMME METHODJ 

Step 1. The abdomen is opened by a longitudinal incision extending 
from the umbilicus to the symphysis pubis. 

Step 2. The \nsceral peritoneum of the uterus is cut longitudinally for 
the same length as the abdominal irall, and each lip of the visceral peri- 
toneum is sutured to the corresponding lip of the parietal peritoneum. 
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In their original work the autliors clamped the leaflets to each other. Hirst 
suggested suturing them before the uterus is opened (Fig. 360). 

Step 3. The uterus is incised, the chUd delivered, the placenta removed, 
and the uterus closed. 

Step 4. The abdomen is closed. 

This method of extraperitoneal delivery through the transperitoneal 
route has the advantage over the tiue extraperitoneal route in this respect, 
that it gives s better exposure and there is less po‘*sibility of injury to 
the bladder. However, the methods of this group arc not as safe (from the 
point of infection) as the methods of the first group. 

H PELVIC SYitPATHECTOMY 

That severe pain in the pehne organs not yielding to any gjmecological 
thorapeusis, cither medical or surgical, can be allevnated by cutting the 
sympathetic plexuses vhich represent the efferent pathways going from 
the genitalia, was known as early as the last quarter of the nineteenth 
century. To Jaboulay belongs the credit of being the first, who, in 1898, 
introduced ns a surgical procedure resection of a small portion of the 
sacral sympathetic cliain to eliminate pelric pain, Ruggi, in 1899, sug- 
gested cutting the utcro-ovarian plexus (running in the suspensory ligament 
of the ovary) ns a measure for abolishing such pain. Lericho, in 1921, in- 
troduced peri-arterial sympathectomy of the internal iliac artery for the 
relief of intractable pelvic pain. 

In 1925, Cotte suggested section of the superior hypogastric plexus 
(presacral nerve) for the relief of pain in the pelvis. Thl.s procedure in the 
great majority of cases relieves the pain completely, and since it is a much 
simpler procedure than peri-.arteri.*il sympathectomy it replaced the latter 
entirely. 

Anatomy. 

ft. THE INNERVATION OF THE UTERUS 

The sympathetic fibers of the uterus are derived from the hypogastric 
and the sacral plexmes. 

The hypogastric plexus is the continuation of the inferior mesenteric 
sympathetic plexus. The latter gives origin to the right and left mesenteric 
nerves, which unite in one common trunk (or plexus) at a point lying one 
inch below the origin of the inferior mesenteric artery, and this place is 
the starting point of the hypogastric plexus. This plexus is .subdirided into 
two parts: the superior hypogasliic plexus and the inferior hypogastric 
plexus. 

The superior hypogastric plexus (presacral nerve of Lataijet and Bon- 
net, who coiled this name) extends from its beginning at the level of the 
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fourth lumbar vertebra downward to tire middle of the first sacral ver- 
tebra At this point it subdivides into two portions, the right and the left 
inferior hypogastric plexuses 

The superior hypogastric plexus, in the greatest number of cases, 
actually represents a plexus (in about 80 per cent) and only m about 20 
per cent it runs as a ner\e Latarjet and Bonnet in their anatomical 
dissections evidentlj met the latter variety more frequently That is the 
reason why they called this the “presacral nerve”, Cotte, ui introducing 
his method of resection, used the name coined by Latarjet For this reason, 
this name is retained now However, we should hear in mind that resec- 
tion of the presacral nerve is not a resection of a nerve-trunk but of a 
nerve-plexus. The superior hypogastric plexus runs in the midlme and is 
separated from the middle sacral artery by a dense layer of fascia 

The infenor hypogastric plexus (left and right) starts at the middle 
of the first sacral vertebra Its length is between two and three inches 
Each plexus runs along the medial side of the internal ilnc artery Each 
inferior hypogastric nerve terminates m a hypogastric ganglion, which 
gives off some branches running laterally into the wall of the internal 
iliao artery, other branches running medially into the wall of the rectum, 
and *10106 other branches coursing along the utero sacral ligaments [This 
IS the anatomical explanation of relief of pain observed in some cases of 
retroversion of the uterus which were treated by cutting these ligaments 
It was believed before that this was due to a mcchamcal correction How 
ever, m the light of our modern Knowledge we Know that this was due in- 
stead to a division of the branches of the inferior hypogastric sympathetic 
plexus] 

h THE INNERVATION OF THE OVARY 

The ovarian sympathetic plexus is derived from the mesenteric and 
the renal plexuses It accompanies the ovarian artery Then it enters the 
suspensory ligament of the ovary and there it divides into a tubal branch 
going to the uterine tube and an ovanan branch going to the hilum of the 
ovary 

Indications for Pelvic Sympathectomy 

1 Severe pain due to inoperable malignant pathological lesions of the 
uterus or of the adenexa 

2 Pelvic pain due to pathological lesions which do not yield to medical 
or surgical g 3 mecological therapeusis 

3 Functional dysmenorrhea not yielding to ordinary medical or sur- 
gical gynecological therapeusis 

4 As a routine procedure in all pelvic conservativ e operations in w hich 
pain IS a prominent pre opera ti\ e symptom 
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TYPES OF OPERATIONS EMPLOYED FOR ABOLISHING PELVIC PAIN 
The different procedures employed for the cure of intractable pelvic 
pain may be subdivided into four groups: 

1. Section (or resection) of the superior hj^pogastric plexus (presacral 

nerve). 



Flo. 361. Excision of the prcs&cral nerve. Insert — Skin incision. Main pielure — Tho 
sympathetic nerves known as the "presoerai nerve” arc seen shining through the posterior 
layer of the parietal peritoneum. 

2. Denervation of the ovaries (section of the ovarian nerves). 

3. Lower lumbar sympathectomy. 

4. Peri-arterial sympathectomy of the internal iliac artery. 

Resection of the presacral nerve abolisht^ the pain in the great majority 

of cases. As its technic is comparatively simple it should be given prefer- 
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Step 3. The promontory and the and the left common iliac ar- 
teries are identified. The parietal peritoneum covering the anterior surface 
of the sacrum is incised for three inches in a downward direction in the 
median line starting from the promontory. Each lip of the incised peri- 
toneum is caught and retracted laterally. Immediately beneath the re- 
flected peritoneum and in front of the midsacral artery are seen numerous 
nerve-filaments which constitute the superior hypogastric plexus (the pre- 
sacral nerve). These filaments arc isolated and resected for at least one 
inch so as to preclude any possibility of a nerve-regeneration (Fig. 362). 
Step 4. The lips of the incised parietal peritoneum are sutured. 

Step S. The abdomen is closed in layers. 

TECHNIC OF COMPLETE PELVIC SYMPATHECTOMY 
Step 1. The abdomen is opened by a midline incision starting one inch 
above the umbilicus and extending downward to the symphysis pubis. 

Step 2. The patient is placed in the Trendelenburg position. The 
small bowel is isolated by packs so as to prevent its slipping into the pelvis. 

Step 3. The posterior parietal peritoneum is incised in front of the aorta 
starting immediately below the origin of the inferior mesenteric artery. 
This incision is carried dow'nward to the promontory and then farther 
downward in the middle of the concavity of the sacrum. The lips of the 
peritoneum are reflected laterally. The pre-aortic sympathetic plexus is 
isolated in front of Che aorta and resected. The presacral nerve is isolated 
and resected. The right and the left lumbar sympathetic chains are isolated 
and at least two of the lower ganglia on each side are resected. [The right 
lumbar chain of sympathctics lies at the lateral border of the vena cava 
inferior. The left lumbar chain lies beneath the left border of the abdominal 
aorta.] 

Step 4. The lips of the incised posterior parietal peritoneum are sutured 
together. 

Step 5. The abdomen is closed. 
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superior mesenteric, 110, 112 
superior panereatico-duodenal, 110 
Arteries, subcostal, 51, 63, 69 
superficial circumflex iliac, 51, 09 
epigastric, 51, 69 
superior epigastric, 51 
tenth and eleventh intercostal, 51 
Artery, anterior division of hypogastric, 
112 

ileo'cecal, 112 
appendicular, 112 
ligation of, 211 
cchac, 263, 265-268, 445 
colic, 112 

cystic, 445-447, 401, 4C3, 407, 46S 
external iliac, 69 
femoral, 69 
forceps, 23, 24, 25 
forceps clamp, 27 
curved, 370, 377 
straight, 377 
gastric, 445 

gastro-duodenal, 264, 207, 445, 447 
hepatic, 110, 263, 264, 266-26S, 445- 
447, 553 
ileal, 112 

ileo-colic, no, 112 
iho-lumbar, 09 
inferior hemorrhoidal, 114 
mesenteric, 112, 113 
pancreatico-duodenal, 110, 553 
left colic, 113 
gastric, 263, 26G 
glands associated with, 200 
gastro-epiploic, 2G5 
marginal, 113 
middle colic, 113 
hemorrhoidal, 114 
pancreatico-duodenal, 447 
posterior ileo-cecal, 112 
pyloric, 267 
right colic, 113 


right colio — coni. 
gastric, 265 

gastro-epiploic, 265, 267 
hepatic, 445, 447 
sigmoid, 113 

splenic, 263, 2C5, 266, 208, 553 
superior hemorrhoidal, 113 
mesenteric, 110, 112, 447, 653 
pancreatico-duodenal, 110, 205, 447 
Ascites due to cirrhosis of liver, operations 
for, 506 

surgical treatment for, Kalb operation, 
51S 

Ruottc operation, 516, 517 
Schiassi modification of Talma opera- 
tion, 50S-512 

Ascitic fluid, of drainage, aspiration 
method, 515 

“Asepticanastomosis” methods, 350 
intestinal anastomosis, Doyen method, 
101 

Parlavecchio method, 191, 193 
methods In gastrointestinal surgery, 189- 
203 

of gastroenterostomy, 390-392 
Aspiration method for drainage of ascitic 
fluid, 515 

Asthma due to catgut, 0 
Audry-^Iixter incisioD, 61 
method of colostomy, 241-244 
Auvray method, 604 
Avascular area of Riolan^ 113, 341 

B 

Baldy-Webster operation. See U'efcsfer 
Bold!]. 

Balfour modification of Billroth II, 415 
of Polya method, 414 
Banti’s disease, splenectomy in, 544 
Baraez turnip plates, 350 
Bardenheuer incision, 03, 72 
method, 339, 540 

Barrett operation for retro-displacement of 
uterus, 631 

“Baseball suture,” 135 
Dassiui operation, 676-578, 5S0, 582-585, 
687, 594 

BasUanelU’s ideal aseptic method, 391 
BatUe-Kammerer incision, 60 
Beck-Carrel method, 279 
Beek technic of cesarean section, 059 
Bell-Beuttner operation, 650-653 
Bell modification of Glover suture, 134 
suture, 133 

B6ranger-Ferand appliance, 130 
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Bergmann incision, 72 
Beuttner operation, 650 
Bcvan incision, 61 
S-iiidsion, 014 
method, 5S9 
Bejea method, 335 
Bejea Bier method, 335-337 
Bier method, 335 

Bilateral transrectus trans\erse incision, 
anatomy al, 4®% 

abnormalities of, surgical significance of, 
447 

accessory , 444 

Biliary ducts, variations of, 440^45 
cy Stic duct, 440-442 
hepatic duct, 442 

tract, surgical procedures on, 440-496 
cholecystectomy, 453-470 
cholecysto-choledochostomj by Wolff* 
Pnbram method, 488-491 
choleoystostomy, 44^63 
choleoystotouiy, 448 
choledocho-duodenostomy, internal, 
473-476 

choledochostomy , 471 
choledoohotomy, 471 
retroduodenal, 47S 
oyaticotomy, 470 
liupaticoatomy, 471 
hepaticotomj , 470 
implantation of portion of 481 
direct implantation, 481, 491 
feconatrnctior of, 476-481 

direct anastomosis, 477—479 490, 
491 

free transplants, 4S1 
indirect anastomosis, 479, 488, 491 
pedicle flap, 4S0 
plastic, 479 

Biliary passages, surgery of gall-bladder 
and, 438-496 See aUo Gall-Bladder 
Billroth Brenncr-Brammonn method, 350 
Billroth hepatopexy for partial hepatopto- 
81S, 519 

Billroth I method and its modifications, 
historical table, 416 
operation, 410 
Billroth II method, 172 
and its modifications, 414 
antecohca oralis, 415 
antecohca oralis inferior, 4l5 
Billroth II (Braun’s modification), 
414 

Billroth II original, 414 


and ita modifications — coni 
retrocolica orahs, 415, 416 
retrocolica orahs inferior, 417 
Billroth py lorectomy, 397 
Bircher method, 190, 322, 323 
Blake method, 604 

Blind closure of open end of bouel, 172, 
174-176 

by over and-over suture method, 173 
purse-string method, 175 
BIwmI anppty and vbei\ e datributwr. of av\- 
terior abdominal wall, 52 
of anterior abdominal wall, 51 
appendix, 207 
large bowel, 112 
posterior abdominal wall, 68-69 
sniall bowel, 110 
stomach, 263-265 
vessel distribution in bowel, 224 
ligation, history of, 4 
material used for, 4 
methods of, 1 

taught in School of Padua, 4 
normal arrangement of, m biliary 
passages, 445 
abnormalities of, 447 
cystic artery, 446 
gastro-duodenal artery, 447 
bepatie artery, 445 
pancreatico-duodenal artery , 447 
surgical significance of, 447 
vesseU See al$o Arlenes 
ves'elsoflargebowel, 122 114 
Bloodgood method, 583 
Boan method, 190, 391 
Bobrik method, 136 
Bobrow method, 506, 521, 522 
Body of stomach, 261 
Bogoras operation, 482, 507, 6H 
Boiling oil, 2 

Bowel blind closure of open end, 172, 174- 

176 

over and over suture method, 173 
purse-stnng method, 173 
caliber of, 119 

differeutiation of small from large, 
119 

distal end of, 120 
layers of suturing stomach to, 367 
length of, 119 
proximal end of, 120 
large anatomy of, 107 
blood supply of, 112 
anterior dm«ion of hypogastric ar- 
tery, 114 
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BoweI--con2. 

inferior mesenteric artery, 113 
superior mesenteric artery, 112 
blood vessels of, 112-114 
length of, 119 
lymphatics of, 114 

surgery of, 205-2CO. ,See Large Bowel, 
Surgery of. 

open end, blind closure of, over-and-over 
suture method, 173 
purse-string method, 175 
projdmal end of, 120 
resection by Furniss clamp, 201 
Parlavecchio method, 190 
mth end-to-end intestinal anastomo- 
sis, 15S 

indications for, ISO 
length of intestines for removal, 159 
small, anatomy of, 107 
duodenum, 107 
ileum, 107 
jejunum, 107 
blood supply of, UO 


jejunum, anatomy of, lOS 
length of, 119 
lymphatics, 114 
primary loops, 110, 111 
Rami inteatini tenui, 110 
secondary loops, UO, 111 
superior mesenteric artery, 1 10 
superior pancreatico-duodeoal 
artery, 110 
tertiary loops. 111 
vascular loops, 111 

stomach and, methods of sutaring, 127- 
137 

wall, structure of, 109 
Tunica serosa, 109 
mucosa, 110 
muscularis, 109, 110 
submucosa, 110 

Brandt method, 325 

Braun’s cntero-anastoinis, method of, 359, 
3S2, 414 

Braun modification of Billroth II method, 
412 

Broad ligament 
surgical anatomy of, 626 

Bronze wire, 7 


Button-hole stitch, 37 
suture, 34, 37, 38, 41, 134 
advantage of, 34 
Button, Jaboulay, 155 
Murphy, 155-I5S, 165, 166, 171-173 

C 

Camper’s fascia, 44 
layer, 574 

Canniot method, 77, 78, 614 
Canula methods, 275 
Carcinoma of appendix, 225, 226 
cecum, 225, 226 
descending colon, 227 
hepatic flexure, 225, 226, 230 
liver, 498 

rectum, upper portion of, 226, 227 
sigmoid flexure, 226 
lower portion, 227, 233 
splenic flexure, 226, 227, 232 
stomach, 410 
transverse colon, 230 
middle portion, 227 
Cardia, 261 
Carnofii, 6, 7 
Catgut, 5 

absorbability of, 6, 9 
advantages of, 0 
allergic action of, 9 
asthma resulting from, 9 
chromic, 6, 9 
disadvantage of, 9 
“forty-day," 6 

iodine, bacterial prevention, with use of, 6 

iodochormic, 6 

methods of preparation, 5 

plain, 5, 9 

silverized, 6 

size standardization of, 5 
“ten-day,” 6 
tensile strength, C 
“twenty-day,” 6 
Cautery, 5 
Paquelin, 421, 426 
Cecectomy, 227-237 
Cecostomy, 181, 237, 252, 253 
Cecum, carcinoma of, 225, 226 
Friedrich operation for, 230 
indications for, 227 
method of locating, 122 
resection of, 227-237 
technic of, 227-229 
tuberculosis of, 227 
Celiac artery, 263, 265, 266 
Cendx uteri, surgical anatomy of, 624 
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Cesarean section, 58, 653-654 
conservative, 656 
contra indications to, 655 
definition of, 653 
extrapcritoneal, 660-664 
Latzko method, 662 
Veit'h’roinme method, 663 
history of, 653 ‘ 
indications for, 654 
loTv cervical, 05S 
Fortes method, 660 
previous, 655 
radical, 659 
“Cham ligature,” 33 
Chaput, method, 351 

Chest wall, anchoring round ligament to, 
520 

Cholecjstectomy, definition of, 453 
drainage in, 463 465 
indications for, 453, 557 
mucoclasis, 467-470 
Pribram operation, 467-470 
subserous, 454-4G6 
teohnio of, 454-470 
gall-bladder removal from above, 456- 
460 

gall-bladder removal from below, 460- 
463 

Choleoyetendesis, emgical procedure of, 
44S 

Cholecyato-choledochostomy, 470, 481, 
4SS 

direct anastomosis, 490 
indirect anastomosis, 4S$ 
Cholecysto-duodeuostoiiij , 481, 485-487 
Cholecyato-enterostonij, 448, 481 
Cholecysto gastrostomy, 289, 470, 4S1- 
485, 557, 567 
Spivack method of, 487 
Choice) sto-jejunostomy, 481 
CholecjBtustomj, 448, 450—452 
definition of, 448 
indications for, 448, 556 
technic of, 449^453 

Cholecystotomy, surgical procedure of, 448 
Choledocho-duodenostom) , 471, 482 
internal, 473-476 
technic of, 473-476 
Choledochostomy, ampullar, 476 
definition of, 47l 
for acute pancreatitis, 556 
indications for, 471 
Kocher operation, 473 
Langenbuch operation, 472 
McBurnej operation, 476 


retroduodenal, 471 
supraduodenal, 472 
transdiindenal, 471, 473 
Choledochotomj , definition of, 471 
indications for, 471 
retroduodenal, 473 
Haasler operation, 473 
Qiromie catgut, 6, 9 
Chromium salts, 6 
trioxide, 6 

Chrome vicious circle, 356 
Circular ligation suture, 35 
Cirrhosis of liver, operations for, ascites 
from, 606 600 
Cfiainnoiit iiietbod 81-83 
Clamp, Mterj -forceps, 27 
Pumiss, 201, 202 

Kocher, 196, 200, 209, 282, 291, 38S 
Lane, 373 

Ochsuer, 190, 197, 201, 209, 388 
Partipdo, 195, 196-201, 232, 233 
Payr 197, 201, 420, 421, 423, 424, 426, 
427 

Rankin, 103, 196, 197 
Sptvack, 403, 497 
stomach, 371 
CSinics, Korte, 440 
Clips, metallic 97 
Michel, 7, 98, 127 
Closed method, 502 
CoUc artery, 112 
Colics fascia, 45 

CoInn, ascending, Friedrich operation of, 
230 

descending, carcinoma of, 227, 233 
resection of, 230 
technic of 231 

transverse, carcinoma of 227 
Colopexy technic, Waugh method, 337 
Colostomy, 181, 237-255 
artificial anus, 239 
Audrj-Mixtcr method, 241-244 
history of, 237 
indications for, 238 
inguinal, left, 239-241 
Kurteahn-Haecker method 244, 245 
permanent 239 
closure of, 254 
Spivack tubo-valvular, 245 
temporary, 251 
closure of, 253 

Congenital absence of appendix vermifor- 
mis, 205 

pylonc stenosis, operations for, 516-321 
Connell suture, 133, 147, 153, 164 
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Conservative cesarean section, technic of, 
656-C5S 

Continuous button-hole suture, 37, 3S 
figure-of-S suture, 39 
liorizontal mattresss suture, 59 
over-and-over suture, 30 
seromuscular stuture, 154 
suture, 39, 127, 135 
vertical mattress suture, 41 
Cooper’s ligament, S9G, 597, 600 
Corachan method, 335 
Cosmetic consideration, 43, 103 
Cotton thread, 8 

Courvoisier incision, 55, 351, 355, 454 
Cramer method, 521, 522 
Critical point of Sudeck, 113 
Curved artery-forceps, 376, 377 
needle, 27, 35 

Cushing right-angle suture, 131, 132, 142, 
154,155, 164, 165,374 
Cushing seromuscular suture, 151 
Cyst, hydatid, enucleation, 506 
incision with drainage, 504, 505 
Cystic artery, variations in, 440 
duet, anatomy of, 439 
variations of, 440-445 
angular union, 440, 441 
parallel course, 440, 441 
spiral type, 440, 441 
surgical significance of, 442 
Cystieo-duodenostoiny, 482 
Cysticotomy, defintion of, 470 
indications for, 470 
Cysts, non-parasitic, 543 
parasitie (echinococcus), 544 
"Czerny dog," 410 
incision, 62 
method, 358 
suture, 128 

Czerny-Pertlies incision, 62, 63, 614 
Czerny’s Heidelberg clinic, 53 
Czymanoffsky method, 254, 255 

D 

Dakin’s solution, 503 
Dartigue operation, 631 
Davis incision, 56 

Dawborn method of appendiceal stump in- 
version, 215 
potato plates, 350 

Deaver method of appendectomy, 216 
Deep continuous suture, 41 
fascia, 45 
description of, 45 
Defundation, 650 

Beuttner operation, 650 


Beuttner operation — cont. 

Bell modification of, 650-653 
indicationa for, 650-653 
technic of, 650 

Degastroenterostomy, 365, 3S6-391 
technic of, 366 

Delag^ni^re method, 521, 522 
Delbet operation, 50C 
Denans’ appliance, 136 
deduce, 135 
Depage flap, 295, 297 
method, 278, 295, 29C, 527 
Depage-RIayer method, 525 
Dermal suture, 9, 10 
Diaphragmatic hernia. See Hernia. 
Differentiation of the jejunum from ileum, 
119 

small from large bowel, 119 
Direct inguinal hernia. See Hernia. 

Don incision, 63, 65 
Downes technic, 583 
Doyen Method, 101 
lateral intestinal anastomosis, 193 
Doyen method of ligating, 31 
transfixion suture, 35 
Dog, “Czerny," 410 


continuous button-hole suture, 30 
Douglas fold, 4S 
Du Bose method, 605, 606 
Duct, accessory bile, 444, 464 
biliary, 440 

common bile, 439, 440, 442-444, 447, 
454, 471-473 

cystic, 439-442, 444, 447, 454, 461, 463, 
467,470, 556 

hepatic, 440, 442-445, 454, 461, 470, 471 
main hepatic, 439 
pancreatic, 553 
Santorini, 439, 440, 553 , 563 
Wirsung’s, 439, 440, 553, 556, 503, 566, 
569 

Duodenal ulcer. See Ulcer. 

Duodenectomy, 348 
Duodeno-jejunostomy, 358 
Duodenostomy, 181, 184 
Duodenum, anatomy, 107 
artery of, 107 
lymph vessels. 114 
para descendens, 107, 117 
inferior, 107, 117 
superior, 107, 117 
Dupuytren suture, 12S, 155, 374 
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Durct method, 326, 327, 330, 335 
Dmerger end to-end anastomosis, 159 

E 

Eck fistula, 507, 51S 
Eclampsia, 654 
Ectocjst, 506 

Echinococcus, liver, surgical treatment of, 
504 

Edcb^jhls tiieth<3d, 

Edmunds incisiuu, 587, 588 
Edwin Smith PapjTTis, 4 
"Elastic ligature” method, 189 
Ellsworth Eliot method for hepatopesy, 
526 

Elsberg method, 81 

Emetine, intramuacular injection, 503 

Emmert suture, 131 

End to-end anastomosis, i*arker-I\err 

method, 193, 194 
Parlavccchio method, JfiO 
End to-aido anastomosis, Parlipilo 
clamp, 200 

Parker Kerr method, 195 
Endocyst, 506 
Ensiform, process, 51 
Enterectomies, 172 
Entero-anastomosia, 310, 569 
icchnic, Braun’s method, 382, 414 
Enterostomy, 180-188 
Enterotomj, 178-180 
Extraperitoneal ceoarean section, 660-664 
Latzko method, 662 
Vmt-Fromrae method, 663 


F 

Fallopian tube, 624, 654 
Eutgical anatomy of, 026 

Fascia, Camper’s, 44 
Colles’, 45 
deep, 45, 66 
diaphragmatic, 48 
lilac, 48 
lumbar, 48 

lumbo-dorsal, 4G, 48, 66 
needles used for suturing, 1() 
pelvic, 48 
Scarpa’s, 44 
superficial, 44, 66 
suture, figure-of 8, 38 
suturing of, 91 

transyersalis, 48, 49. 61, 54, 72, 83 


Faure technic, 650 
Fecal fistula, 237, 255 
Femoral canal, 596 
hernia SeeHerma 
Fenger incision, 60, 274, 614 
method, 275 
Ferguson method, 682 
Fetus, malposition of, 655 
Figure of-8 suture, 30, 35, 38, 39, 91 
Finney gastro-duodenostomy, 313, 398 
method, 190,404 
pyloroplasty , 398 
Finsteier method, 414 
Finsterer-Hoffmeister’s modification of 
Polya method, 411 
Fisher method, 278 

“Fissure lines of Langer,” 43, 44, 54, 58, 66 
Fistula. Eck, 507, 513 
fecal, closure of, 255 
gastro-jejunocolic, 364, 3S6 
pancreatic, 661 
Flap, Depage, 295, 297 
ilirsch, 296, 297 
incisions, 62-64 
Janenay, 297 
“U”.8hape, 295 
Flerow method, 616 

Fluid, ascetic drainage by aspiration 
method, 515 
operations to dram, 515 
Foderl-Kaiscr method for hepatopexy, 
525 526 

Fontan method, 277, 279, 280 
Foramen of Winslow, 464, 4S5 463, 478 
Forceps, Allis, 184, 211, 240, 253 270, 271, 
280-282, 284, 288, 290, 292, 293, 297, 
299-301, 312, 337, 340, 368, 370, 378, 
383, 425, 450, 505, 584, 585 
artery, 25, 377 
Kocher, 281, 284, 290, 374 
MoFadden 318 

SpivacL non-crushing arterial, 463, 478 
tissue, 25 
vulsellum, 472 

Foreign body , enterotomy for removal of, 
178 

Forty-day catgut, 6 
Four masters suture, 127 
Fowler inci'ion, 56 
Frank method, 292 
Fraake method for hepatopexy , 525 
Fredet-Weber method, 317, 318 
Free transplants in reconstruction of bili- 
ary tract, 481 
Fnedricb operation, 230 
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Fundusectoiny, 406, 424, 425 
Furness clamp, 201, 202 
Furrier'a suture, 127, 131 

G 

Gall-bladder and biliary passages, surgery 
of, 43S-490 

anatomy of, topographical, 43S-440 
blood vessels, 445 

surgical significance of abnormalities 
of bUe ducts and blood vessels, 
447 

variations in blood supply, 445 
variations of, 440-445 
surgical procedures, 44&-49G 
cholec3’5tectomy, 453-470 
cliolecysto-choledochostomy by Wolff 
-Pribram method, 4SS-491 
choleeystO'gastrostomy, 4S2-487 
ebokeyatostomy, 44S-453 
cholecystotomj’, 448 
eholedocho-duodenostom}', internal, 
473-47C 

choledochostomi', 471 
supraduodenal, 472 
transduodenal, 473-176 
choledoohotomy, 47 L 
retroduodcnal, 472 
cysticotoiny, 470 
hepaticostomy, 471 
hepaticotomj', 470 
Gall-bl&dder drainage, 403-465 
Gastrectomy, 347, 34S, 405-437 
annular, 406, 410 

Billroth I and its modifications, 407 
deffnition of, 406 
experimental, 410 
historical data, 409, 417 
indications for, 400 
methods employed in, 406-407 
nomenclature of, 406 
annular gastrectomy, 406 
itmdasectoKiy, 4.05 
partial gastrectomy, 406 
pylorcctomy, 406 
sphincterectoray, 406 
subtotal gastrectomy, 406 
total gastrectomy, 406 
partial, 400, 407, 418, 419, 422, 423, 426- 
429 

technic, division of gastro-hepalic liga- 
ments, 419 

gastro-colic ligaments, 419 
ligation of right gastro-epiploic 
artery, 419 


left gastric artery, 421 
technic of, 418 
methods, von Bergman, 414 
Billroth I, 406-408, 425-430 
Billroth II method (retrocolica 
oralis), 415, 416, 419 
modification of, 412, 414, 41C 
end-to-side gastro-jejunostomi’ 
antecolica, 411, 415, 416 
Hoffmeister method, 413, 418 
P4an-BiIlroth operation, 425 
Polj'a method, 419 
subtotel, 406 
total, 406,417,430-434 
icflinic, 430-434 
Billroth method, 417 
Billroth I and its modifications, 
407-409 

Billroth II method, 411 
Goepel method, 433, 434 
KrSnlein method, 417, 431 
technie of, 418 
Gastric ulcer, 347, 34S 
exebion of, 340-343, 348 
exclusion, 343-316 
perforated, 345 

posterior wall, exclubion of, 344 
Gastro-colic ligament, 352, 35S 
divbion of, 419 
Gastro-duodenal artery, 264 
variations in, 447 

Gastro-duodenostomie aous-pyloriciue (Vil- 
lard), 397 

Gastro-duodenostomy, 397-405 
definition, 397 
hbtorical data, 397, 400 
"lateral," method. 397 
subpyloric, Villard method, 397, 39S 
technic, 397 
end-to-end, 408 

Finney method, 100, 313, 39S, 399- 
4Q4. 

Gould method, 403 
Habercr’s modification of Billroth I, 
409 

Haberer-Finney modification of Bill- 
roth I, 40S, 409 
Ilenie method, 397, 39S 
Jaboulay method, 397, 39$ 

Kocher method, 397, 39S, 399 
end-to-side technic, 40S 
side-to-end method, 403 
Schnitsler method, 397 
Gastro-elytiotomy, 654 
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Gastro-enterostoraia antecolica antwior, 
351 

antipenstsLca, 350 
isopenstaltica, 350 
“Y” methoi, 351 
anterior, Wolfler, 36 
posterior, 351 
retrtvcolica anterior, 350 
posterior, 351, 352 
Gastro-enterostomj , 181, 347-396 
antecolica anterior, 347 
anterior, 347, 366, 3S2 
aseptic methods, 35(J, 390 
complications of, 352-356 
definition of, 347 
disease, 364, 365, 386 
entero-anastomosis ( Wolfler- Qraun 
method), 3G2 

evolution of different methods of, 347 
indications for, 347 
duodenal ulcer, 347 
functional disturbanccsof stomach, 348 
gastric ulcer, 347 
hour glass etocnaoh, 31S 
pengastntia, 348 
pjlorio stenosis, 347 
methods of choice, posterior gastre^en 
teroHomj , 362 

posterior, 351, 352, 366, 307, 373 
anteeolie, 352 
technio, S6S 

Courvoisier method, 355 
Schiaasi metliod, 885 
Socin-JIcise method, 382 
von Hacker Petersen ’Maj o method 
36S 

post-operati>e symptoms, 364 
“prophj lactic,” 365 
relatively aseptic methods, 350 
retrocolic posterior, Cour\ oister method, 
351 

von Hacker method, 352 
sequelae, pathological conditions, 364 
suture material, 367 
technic, 349 

Billroth-Brenner-Brammann method, 
350 

Bircher method, 190 
Majo method, 367 
Mojuihan method, 367 
‘‘Roux’s Y” method, 359 
Schiassi method, 383-386 387 
Socin-Mcise method, 381 
V'on Hacker’svanetyof, 355 
Wolfier method, 350, 354 


Wolfler-Braun method, 349, 350 
Wolfier Luckc Rockwntz method, 350, 
367, 3S1 

Wolfier Socin Rule, 354 
with a gastrostomy, 359 
transverse jejunal incision, 582 
Gastro-Lepatic ligaments, dmsion of, 419 
Gastro-mtestmal surgery, aspetic methods, 
189-203 

Boart method, 190 
historical data, ISd 
methods, Postmkon 

Gastro-intestinal tract, needles used for 
suturing of, 10 
suturing, 10 

Gastro jejunal peptic ulcer, 386 
Oa«tro jejuno colic fistula, 3S6 
operative treatment, 36-i 
conservative, 364 
radical, 364 

Gss(ro-jejunostom>, 348, 349 
posterior, complications, 362 
Gastro plastic operation, 349 
Gasiropex} , 320-339 
definition of, 326 
indications for, 326 
technic of, Abrashanow method, 334 
Beyea*Biermethod,335 336 337 
Corachan modification of Lambret 
method, 335 

Duret method, 326, 327, 330, 335 
Oobbel method, 332, 333 
“haiuiiiuuk,” 337 
Lambret method, 334, 335 
Corachan modification of, 335 
Perthes method, 329, 330 
Rothe method, 337 
Rovsing method, 326, 328 
Waugh-Coffej operation, 337 
Gastroplication, 322-325 
definition of, 322 

technic of, Bircher method, 322, 323 
Brandt method, 324 
Mo>*nihan method, 323, 324 
Gastro-pj loit>-duodenostom} , Gould modi- 
fication of Finnej method, 404 
technic, 404 

Gastro-splenic ligament, 513 
Gastrostomy, 273-310 

clasaificatiOQ of methods, 275-30S 
formation of a gastnc cone, 275 
channel from anterior gastric wall 
intramural methods, 275 
utilization of already existing tubular 
structures, 278 
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Gastrostomy — eont. 
definition of, 273 
indications for, 273 
“fistulous,” 274 
historical data, 273-277 
methods, Andrews, 27S, 279 
Beck-Carrel (Jianu), 279 
Canula, 275 
Depage, 278 
Fisher, 278 
Fontan, 277 
Gernez, 277 
Girard, 276 
Hacker, von, 275 
Hahn, 276 
Hartman, 276 
Helfericli, 276 
Hirsch, 279 
Jaboulay, 27G 
Janeway, 278 
Jianu, 279 
Kader, 277 
Kelling, 278 
Lucy, 27C 
Marwedel, 278 
Maury, 275 
Schnitzler, 278 
Sehoenboin, 275 
Sddillot, 275, 279 
Sorest, 278 
Souligoux, 276 
Spivack, 278, 279 
Ssabanejev, 276 
Stamm, 277, 279 
Tavel, 278 
Troup, 275 
mimann, 276 
Witzel, 277, 279 
Spivack tubo-valvular, 29S-307 
Stamm method, 281 
Gastrotomy, 270-272 
dedm'tion of, 27Q 
“fistulous,” 274 
lustorical data, 270 
indications for, 270 
technic of, 270-272 
Gaucher disease, splenectomy in, 544 
G6Iy suture (interrupted), 128 
(continuous), 129-131, 134 
Gernez method, 277, 2S7 
Gilliam method, 62S, 631 
Gilliam operation for retrodisplaceraent 
of uterus, 627-629 
technic of, 62S 

Gimbernat's ligament, 596, 600 


Girard method, 276 
Glands, anterior left gastric, 266, 2GS 
associated with hepatic artery, 267-2CS 
left gastric artery, 266, 267 
celiac artery, 268 
fundus, 262 
gastro-epiploic, 26S 


ivtt paracaruiai, Zbo 
lower coronary, 266, 26S 
paracardial, 266 
posterior leH gastric, 266, 268 
paracardial, 266, 267 
“primary,” 268 
pyloric, 262 
retropjloric, 267, 26S 
right paracardial, 266, 268 
right supra-pancreatic, 268 
“secondary,” 268 
splenic artery, 268 
subpyloric, 267, 265 
upper coronary, 266, 26S 
Glisson capsule, 49S 
Glover suture, 97 

(furrier’s suture), 4, 36, 37, 127, 133, 
134 

Gfibbel method, 332, 333 
Gold wire, 7 
Gould method, 166 

modification of Finney’s gastro-pyloro- 
duodenostomy, 404 
reverse mattress suture, 130, 131 
Granny knot, 11, 12, 13, 14, 16, 20,23, 25, 
37 

Grant method, 25 
Grdfenhagen method, 540 
Gridiron incision, 101, 211, 250 
Grosz method for hepatopexy, 524 
“Cubewiaeulain iJunieri method, "59J 
Keetley, 592 
Torek, 593 
Guy-suture, 2S4, 401 
Guy’s Hospital, London, 5 
Gynecological operations, 624-671 
cesarean section, 653-664 
conservative, 656 
extraperitoncal, 660-664 
Latzko method, 662 
Veit-Fromme method, 663 
low cervical, 658 
Porro operation, 659 
Fortes method, 660 
radical, 659 
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Gjnecological operations — coni 
cesarean sectinn — coni 
transperitoneal, 655, 663 
dcfundation, 650-653 
Beuttner operation, 650 

Bell modification of, 600-653 
hjsterectom}, 642-649 
supravaginal, 643-647 
total, 647-649 
oophroectoiny, 635-637 
operations for correction of sterility, 
639 641 

occlusion of fimbriated end of tobe, 
640 

occlusion of isthmus of tube, 641 
operations for rctrodisplacement of 
uterus, 927-634 
Barrett method, 631 
Gilliam operation, 627-C29 
Kelly technio, 634 
Leopold technic, 633 
Olshausen technic, 634 
Simpson Mentgomerj method, 629- 
631 

Webster Bald} operation, 631-633 
operations producing sterility, 641 
pelvic eympathectom} 664-66S 
complete, tccbniu of, CCS 
indications for, 609 
innervation, of ovary, 005 
innervation of uterus, 664 
operations for, types, 668 
resection of presacral nerve, 667 
salpingectomj, 634 
salpiogo-oophorectom}, 637 
sterilization, technic of, 641 
surgical anatomy of uterus and adnexa, 
621-627 

n 

Haasler operation, 471, 473 
Haberor-Finney modification of Billroth I 
operation, 172 
Hadra suture, 356 
Hahn method, 270, 2S9 
"Half hitch” knot, 12, 13, 19 
Hall method, 352 
Halsted mattress suture, 130, 131 
method, 190 
Harrington incision, 56 
segmented ring, 155 
Hartmann incision, 62 
line, 407 
method, 276 
Heart, diseases of, 655 


Heidelberg clinic, 53 

Hetneke-Mikulicz operation, 311—314, 318, 
479 

Horsley modification of, 318 
Mayo (OH) modification of, 313 
Richardson modification of, 313 
Heister suture, 97 
valve, 438 

Hdferich method, 276, 292, 293 
Hemolytic jaundice, splenectomy for, 544 
Hemostatics, 2 
Hepar migrans, 520 

Hepateetomy, partial, for echinococcosis, 
498 

Hepatic artery , 263, 254, 266, 553 
glands assoaafed vith, 267-26S 
norma! arrangement of blood vessels, 
445 

variations m blood supply, 445 
duet, blood supply of, 445 
variations of, 442 
surgical significance of, 443 
flexure, carcinoma of, 225, 226, 230 
Hepaticoslomy, 471 
Hepalicotomy , 470 
Hcpatocholangio-enterostomy , 490 
Hepatocbolangio-gsstrostomy, 400 
Uepato-duodenostomy, 482 
Hepatu duodenostomy , indirect, 489 
Hepatopexy, abdominal incisions 520 
definition of, 519 
general remarks, 319 
indications for, 519 
methods of, 521, 525, 526 
Bobrow method, 521 
Cramer method, 521 
Delagdm^re method 521 
Ellsworth Eliot, 526 
Foderl-Kaiser, 525, 526 
Franke method, 525 
Lcgucu method, 521 
P4an method, 525 
ilepatoptosu, partial, 519 
total, 519, 520 
Hcrma, 574-623 

co-existent, direct and indirect, 5S7 
defioition of, 574 
diaphragmatic, COS 
anatomy of, 608-610 
classification of, 611 
contents of, 611 
incidence of, 611 
incisions, 614 
Be\an-S, 614 
Czerny -Perthes, 614 
Fenger, 614 
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Hernia — coni. 
dlaphragmatie— cohL 
incisions — cont. 
left pararectus, 6U 
left-side Konig-Pertlies, 614 
midline, 614 

operative management of, 612 
methods of, 

Canniot, 614 
Lannelongue, 614 
Jlonod, 014 
Soresi, 613 
Vanverts, G14 

surgical approaches to, 612-614 
celiotomy, 612, 614 
combined abdomino-thoracic, 614 
combined thoracolaparotomy, 613, 
614 

thoracotomy, 612, 613 
femoral, 59^599 

anatomy of, surgical, 500 
Dassini operation, 597 
deSnition of, 595 
historical data, 590 
operative treatment of, 590 
technic of, 507 
indirect, 

Andrews imbrication or “lap-joint 
method," 6S2 

Bassini operation, 576-5S2, 584, 5S7 
Ferguson method, 582 
operative treatment of, 570-583 
Posternpski’s modification of Bassini 
operation, 5S3 
inguinal, 574-592, 697 
anatomy of, 674-576 
and undescended testis, 5S9-592 
Bevan method, 589-590 
Keetley-McKenna method, 590- 
592 

Andrews imbrication, 582 
technic of, 682 
direct, 

Bloodgood method, 5S3 
injection treatment of, 595 
operative treatment of, 583-587 
double, tranav'erse incision of, 687 
Edmunds incision, 587 
Judd incision, 588 
Ferguson method, SS2 
"Lap-joint method,” 682 
subdivisions, 576 
direct, 576 
indirect, 576 
lineae albae, COO 
extraperitoneal operation, 607 


lineae albae — cont. 

Intraperltoneal operation, 607 
Moscbcowitz technic, 607 
lineae semiluryiris, 606, 607 
i^omcnclature of, 574 
pantaloon, 587 
post-operative, 52, 53, 65 
repair, wdth strips of aponeurosis of the 
external oblique muscle, 7 
Eliding, 592 
definition of, 593 
historical data, 593 
operative treatment of, 503 
email sackless (“pushing” variety of 
Jkloschcowitz), 593 
treatment of, alternative metliod, 
Lardennois method, 594 
with sac "pulling variety of Moscheo- 
witz,” 593 
technique of, 594 
small sacless, 

operative technic, ("pushing" variety 
of Moschcovvitz), 593 
umbilical, 
anatomy of, COO 
(lefinitloD of, COO 
operative treatment of, 000 
Blake, 604 
Du Bose, 605, 606 
lateral overlapping of fascia, 604 
Mayo transverse overlapping, 603 
Sapiejko-Piccoli, 603-605 
transverse overlapping, 603 
veiilral, 63, G05-60C 
acquired, 606 
incisional, 606 
traumatic, 606 
definition of, 605 
etiological division of, 606 
etiology of, 606 
extraperitoneal operation, 607 
Moskowits technic, 607 
intraperltoneal operation, 607 
post-operative, 52 
Spigelian line, 607 
spontaneous, 606 

Hernias, kangaroo tendon in repair of, 6 
Herniotomy, bilateral inguinal, 

Edmunds method, 5S8 
Judd method, 5SS 
direct inguinal, S84-5S6 
Andrew's method, 585 
Bassini method, 584, 535 
femoral, 597-COO 
Bassini method, 598 
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Herniotoinj — coni 
femoral — cent 

purse-string method, 59S-600 
skin incision^ 588 
inguinal, 

Andrews method, 581 
Bassini method, 577, 578, 580 
umbilical, 

Dubose method, 606 
Mayo, 588, 600^03 
Sapiejko-Piccoli method, 603, 604 
Hcsselbach’e triangle, 676 
Hindu surgery, 4 
Hirsch flap, 296, 297 
method, 279, 296 
Hoffmeister method, 413 
Hoffmcistcr-Fin^terer method, 413 
Holden’s line, 45 

Holotopic considerations of gall-bladder 
and biliary pas'^ages, 438 
markings, 

jfonks method, 115 
Bernoff method, 115 
Horizontal mattress suture, 39, 40 
Horsehair for skin wounds, 8-10 
Horsley modification of Heiaeke>MikHlie 2 
operation, 313, 3U 
operation, 313 
Hough method, 
suture of liver, 502, 503 
Hour-glass stomach, 348 
Hydatid cjst, enieleation, 506 
lacision, with drainage, 50 1, 505 
Hysterectomy, 642-649 
supravaginal, 643-647 
indications for, 643 
technic of, 644-647 
total, 647 

indications for, 6 17 
technic of, 647-649 

I 

Ileal artery, 112 
Deo-cohe artery, 112 
Deo-sigmoidostomy, 185, 200 
Ueostomj, 181 
Ileum, 108 
flnatomj of, 117 

diSersntlation of, from jejunum, 119 
method of locating terminal, 122, 123 
Iliac fascia, 45 
Ilio-hypogastric ner^e, 70 
Bio-inguinal nerve, 70 


Implantation of biliarj tract, 
direct. 481, 491 
indirect, 491 
Incision, 

abdominal, m hepatopexy, 520 
abdomino-thoracie, 75 
Albarran, 62 

appendectom} , closure of, 222-224 
Audr^-Mixter, 61 
Bardeoheuer, 62 
Battle-Kammerer, GO 
Bergtnann, 72 
Bevan, 61, 497 

bilateral transrectus transverse, 55 
combination abdoininal, 101 
Cuurvoisier, 55, 449, 454, 497 
Czerny, 62 

Czerny-Perthes, 62, 63, 497 
Davis, 66 

different trans\ftrse 65 
Don, 63, 65, 407 
Edmunds, 587, 58S 
Fcnger, 60, 274 
flap, 54, 59 

for ascending colon, 62 
descending colon, 62 
drainage of pancreatic abscess 62 
Fowler, 56 

“gridiron,” 54, 57, JOS, 211, 250 

Harrington, 56 

Harlinann, 62 

horse shoe, 402 

improper, 53 

Israel, 62, 72 

Jslaguier, 60 

Jeannel, 244 

Judd, 588 

Kausch 454, 497 

Kehr, 61, 497 

Keir, 653 

Kochcr, 43, 44, 60, 72, 497 
KOiug Perthes, 62, 63, 65, 497 
Kdrte, 61 
Kustner, 5$ 
liangenbuch, 60, 497 
Lawson Tail, 60 
left “gridiron,” 57 
lower pararcctus, 61 
transverse rectus, 56 
length of, on stumach and jejunum, 
366 

Lennander, 69 
longitudinal, 51, 53, 54, 61 
abdominal, 53 
lumbar, 70 

appendectomy, 62 
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Incision — cont. 
lumbar— conL 

ascending and descending colon, ex- 
cision, 73 

exposure of panceras, pancreatic cysts, 
drainage of pancreas, 74 
removal of hepatic and splenic flex- 
ures, 74 

lumbo-thoracic, 75 
Mayo-Robson, 01, 497 
Mikulicz-Kausch, 54, 55, 449, 454 
McBurney, 56^ 101, 102, 252 
"gridiron,'’ 56, 57, 101 
Mermingas, 73 
midline, 5S 
Moise, 3S3 

muscle-splitting, 51, 56 
oblique, 55 

intrarectus angular, 61 
paramedian (right or left), 58 
P4an, 72 
Pfannenstiel, 57 
Pochhammer, 65, 497 
Postempski, 613 
purely abdominal, 50 
Riedel, 69 

right lower pararectus, 60 
midrectus, 69, 83 
paramedian, 31S 
pararectus, 00 
transverse rectus, 50 
upper "gridiron," 67 
Rockey, 66 
Schiassi, 62 
seromuscular, 189, 375 
Sheldon, 73 
Simon, 72 
Sloan, 65 
Socin, 382 
Sonnenburg, 50 
Sprengel, 64, 454 
traasverse, 53, 54-58, 99 
abdominal, cU»nie of, 59 
jejunal, 3S3 

lumbar for appendectomy, 71 
Weir extension, 56 
Winkelmann, 57, 64, 65 
Incisura cardiaca, 261 
Indirect inguinal hernia. See Hernia 
Inferior epigastric artery, 576 
hemorrhoidal artery, 114 
mesenteric artery, 112, 113 
vena cava, anastomosis between portal 
vein and, 513 

implantation of superior mesenteric 
vein into, 514 


Infunctibulopelvic ligament, 29 
Inguinal canal, anterior wall, 574 
colostomy, left, technic of, 239-249 
kemia. iSce Hernia. 
ligament, 46, 48, 576 
ring, abdominal, 575 
subcutaneous, 575 
Intermediate nodes, 114 


L. L. McArthur methodv 362 
von Hacker method, 302 
Interrupted sutures, use of, 8, 127, 128, 
135 

Intestinal anastomosis, 138-177 
communications, IDS 
end-to-end, 198 
end-to-side, 198 
lateral intestinal, 198 
deSmtion of, I5S 
localization, 107, 115 
obstruction, enterotomy in, 179 
sutures. See Suturing of Stomach and 
Dou'cl. 

suturing, nerve suture-material, 7 
tract, anatomy of, 115 
walls, structure of, 107 
Intestines, experimental studies on, 159 
length of, for removal, 169 
nerve supply of, 115 
holotopie or surface ana toniy, 116-117 
skeletotopie markings, 117 > 
sjmtopic considerations, 117-119 
position of, in abdominal cavity, 
115 

Iodine catgut, 6 

lodochromic catgut, C 

Islands of Langerhans, adenoma of, 564 

Israel incision, 02, 72 

Isoperistaltic, 141 

J 

Jaboulay button, 155 
method, 27C, 292, 294, 295, 397 
Jaksch-Hayem anemia, 544 
Jalaguier incision, 60 
Janeway flap, 297 
method, 278, 296 
Jeannel incision, 244 
Jejunostomy, 181, 184-183, 347 
for artificial mouth, 184, ISo 
high, 181 

historical data, 185 
technic of, Maydl method, 180, 1S7 
Mayo-liobson method, 187, ISS 
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Jej unostom j — cont 
technic of — cont 

Spivaek's method, of tubo^al^uIar, 
185, 187 

tubovalvular (Spivack method), 185, 
187 

Witzel-Karewski method, 185, 186 
Wolflor-Socm method, 186 
upper, 181 

Jejuuuiu iiQuloiuy, lOS, 117, 120, 121 
differentiation of, from ileum, 119 
length of incision, 366 
method of locating first loop of, 121 
Jenckel’s method, 489 
Jenckel Sullivan method of choledoeho- 
diindenostoTnj, 490 
Jianu method, 279 
Jobeit suture, 133, 131 
Judd incision, 6S8 

K 

Kader method, 2S0, 290, 291 
Kaiser-Foderl method for hepitopexy, 
525, 526 

Kalb operation, 518 

KaMermic suture, 9 

Knmmerer gastro-plastio operation, 349 

Kangaroo tendon, 5, 6 

Kauech incision, 464 

Kcctlo} -McKenna method, 690 

Kehr incision, 01 

Kellmg method, 278 

Kelly technic for retrodisplacement of 
uterus, 633, 634 
Kerr incision, 658 

Knot for ligation of blood vessels, 11 
large artenes, 11 
grannj, 11-13, 16, 20, 23, 37 
one-hand, 19 22 
Oviatt, 33 
reef, 10, 37 
sailor’s, 10 
seamstress, 33 
slip, 11 

square, 10-14, 16 
surgical, 10, 11, 16 
tying methods, 

Grant, 25 
Soresi, 25 

Knot tjung technic, 

"no hand-touch,” 27 
Oviatt method, 29 
inth a curved needle, 27 
straight needle, 28 
one hand, 17 


unreliahle, 13 

Knots, description of, 10, 11 
methods of tyung with one hand, 20 
technic of tying with two hands, 14 
Kocher clamp, 1S6, 200, 209, 2S2, 201, 388 
end-to^idc method, 408 
forceps, 281, 2S4, 290, 374 
hemostat, 281 
incision, 44, 66, 72 
method, 404, 425, 473, 564, 569 
operation, 471, 473, 476, 486 
side to end method, 40S 
Komg-Perthes incision, 62, 63, 65, 614 
ICorte incision, 61 
Kouwer method, 635 

Kousnetzoff-Pensky method, Iner sutur- 
ing, 498 

Kronig method of cesarean section, 658 
Kronlem method, 412 
Kurttahn-Haecker method of colostomy, 
244, 246 

Kuatoer incision, 58 

L 

Lambret method, 334, 335, 484 485 
of cholceysto-duodenostomy, 485 
cholecy sto-gastrostomy, 484 
Lane clamp, 373 
Lane’s kink, 208 
Langenbuch incision, 60 
operation, 471, 472 
Langer fissure lines, 43, 44, 64, 58 
Launelongue method, 77, 78, 614 
Laparectomy, 521 
Depage method, 5 
Lardennois method, 594 
Large bowel, blood supply from, 112-114 
anterior division of hy pogastne artery, 
114 

inferior mesenteric artery, 113 
superior mesenteric artery, 112 
surgery of, 205-260 
appendectomy, 205-224 
resection of, 224-237 
bowel in 6e\ eral stages, 235-237 
Mikulicz method, 235-237 
cecectomy, 227-229 
colon for carcinoma of hepatic 
fiexure, 230 

colon, transverse, 230-232 
descending colon, 233 
Fnednch operation, 230 
sigmoid flexure, 233-235 
splemc flexure, 232 
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Lateral gastro-duodenostomy technic, 397 
Jaboulay method, 397 
Schnitrler method, 397 
Villard method, 397 
intestinal anastomosis, 

Bonomo modification of Werelius 
method, 190 

Parker-Kerr method, 195 
Rankin clamp, 197 
Werelius method, 190 
Winiwarter method, 190 
ventrical hernia. Ste Hernia. 

Latzko method, 6C1, 6C2 
Lauenstein method, 358 
Lawson Tait incision, GO 
Left gastric artery, 263, 2G6 
gastro-epiploic artery, 2G5 
“gridiron" incision, 57 
lower pararectua incision, 61 
transverse rectus incision, 50 
Lcgueu method, 521, 522 
Leishman disease, 544 
Lembert suture, 128, 131, 134, 277, 358 
Lennander incision, 60 
Leopold method, 632, 633 
Leukemia, 544 
Ligament, broad, 29, 626 
Cooper, 590, 597, GOO 
falciform, 56 

gastro-eolic, 231, 352, 358 
dUnsion of, 419 

gaatro-hepatic, division of, 419 
gastro-pancreatic, 445 
Gimbernat, 506, 600 
infundibulopelvic, 29 
inguinal, 46, 48, 576 
lateral cervical, 627 

Poupart’s, 46, 47, 69, 70, 617, 574, 576, 
578-5S0, 5S4-587, 593, 696, 597, 
600, 654 

round, 626, 627, 629, 

anchoring to chest wall or anterior ab- 
dominal wall, 520, 522 
Grosz method, 524 
Ramsey method, 622 
Werelius method, 523 
suspensory, 625 
Treitz, 107, 122 
Ligaraentum lacunare, 696 
ovarii propriuro, 625 
Ligation method, circular, SI 
transfixion, 31 

of blood vessels, history of, 4 
knots used in, 11 
splenic artery, 5i2 
pedicle, 642, 547 


Ligature, “chain," 33 
itcGraw elastic, 191 
sub^ccluded, 32, 33, 36 
transfixing, 29, 31, 32 
Ijung fay “no-hand-touch technic," 27 
unsatisfactory transfixed, 33 
ligatures, 4 
occluding, 32, 34, 35 
Line, Addison, 262 
Hartmann, 407 
ilio-pectineal, 48 
Mayo, 407 
Mikulicz, 407 
thickened semiarcuate, 49 
Linea alba, 48, 50 
aemicircularis, 48 
semilunaris, 47 
Splgelii, 47 

Linen thread sutures, S 
Liver, absc^s, aspiration, 603 

incision drainage, technic, 503, 504 
medical treatment, 503 
operations, 503 

anchoring to abdominal wall, 520 
thoracic wall, 520, 523 
anterior surface, 497 
carcinoma, partial resection, 498 
cirrhosis, ascites, operations for, 506- 
509 

splenectomy in, 645 
echinococcus, surgical procedures, 504 
hemorrhage, 497 

Hogarth Pringle method of checking, 

497 

permanent control of, 493 
hydatid cyst, enucleation, 506 
incision with drainage, 504, 505 
on stage method, 506 
two stage method, 505, 506 
interior surface, 497 
marsupiallsation, 498 
posterior surface, 497 
resection, teclinjc of, 49S 
Auvray modification of Kousnetzoff- 
Pensky method, 500 
Kousnetzoff, 498, 499 
Pensky, ?9S, 499 
superior surface, 497 
surgerj’ of, 497-532 

routes for exposure of interior, an- 
terior, superior, and posterior 
surfaces, 497 
suturing of, 497 
Auvray modification, 500, 501 
Hough method, 502, 503 
Kousnetzoff-Pensky method, 49S, 601 
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wandering, 520 
"Living sutures,” 7 
Longitudinal incisions, 58-61 
Loops, pnmarj, 110, 111, 120 
secondarj, 110, 111, 120 
tertiary, II, 120 

Lon cerijcal cesarean section, 65S 
Lucy method, 276, 292, 294, 295 
Lumbar appendectomy, 74 
incisionSj 65-73 

for excision of ascending and descend- 
ing colon, 73 

exposure of pancreas, pancreatic 
cjsts, drainage of pancreas, 74 
remov al of hepatic and splenic 
flexures, 74 
plexus, 70 

region, anatomj , 66 
deep fascia, 66 
lumbo-dorsal fascia, 66 
muscles of bacL, CO 
skin, 69 

superficial fascia, 66 
Lumbo-dopsal fascia, 46 48 
Lymph nodes, 
biliary, 114 
mesenterie, 114 
sub-pylonc, 114 

LynipLatic drainage lu wall of bowel, 224 
glands, 266 

pathway , opening of, 51S 
Kalb operation, 518 
vessels, 114, 265, 266 
Lymphatics of sinall and large bowel, 114 
stomach, 2S5 

Me 

McArthur, Lewis L , modified method, 
3&2 

McBurney, incision, 56 101, 252 
operation, 471, 476 
point, 56 

McFadden forceps, 318 
McGraw elastic ligature, 191 

M 

Marginal artery, ]13 
Margo falciformis, 597 
Markings, hololopic, 115 
skeletotopic, 117 
surface anatomy, 115 
Marwedel method, 278, 2S8, 239 
Mattress sutures, 40 

Maunsell mesenteric stitch, 162 163, 165 
suture, 132 


method, 37, 38 

Maydl's method, 166, 186, 187 
ifayo line, 407 
method, 362, 588 

(C H ) modification of Heineke-Mikul- 
lics operation, 313 
operation, 311 
Robson bobbin, 350 
decalcified bone bobbin, 136 
incision, 61 
method, 1S7, 188 

Mechanical devices m gastric or intestinal 
surgery, 135 
Meruiingas incision, 73 
Mesenteric lymph nodes, terminal group, 
115 

Mesentery , anatomy, 120 
of ileum, 108 
of jejunum, 108 
Meso-appendix, 211, 212 
Meso-ileum, 108 
Mesojejunum, 108 
Metallic sutures, 7 
Method, Abrasbanow, 3S4 
alternate, 167 
Andrews, 278, 581, 682 
“aseptic anastomosis,’ 189, 850 
aspiration, for drainage of ascitio fluid 
515 

Audry -Mister, 241-244 

Auvray modification, 499 

Auvray, suturing of liver, 501, 504 

Baldy-Webster, 632 

Balfour modification of PSlya’s, 414 

Bardenheuer, 539, 540 

Barrett, 630 

Bassini, 598 

Bastianelli, 301 

Seck-Carre], 279 

B4ranger Ferand, 136 

Bevaa, 589 

Beyea, 335 

Beyea-Bier, 335-337 

Bier, 335 

Rillrolh ir, 172, 41 1 

BiUroth-Brennei-Erammann, 350 

Bireher, 190, 322, 323 

Blake, 604 

Blovdguod, 583 

Boan, 190, 391 

Bobnk, 136 

Bobrow, 506, 522 

fionomo modification of Werelius meth- 
od, 191 

Brandt, 324, 325 
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Method — cont. 

Braun, 3S2 
Canniot, 77, 78, 014 
Canula, 275 
Chaput, 351 
Clairmont, 81 
classification of, 27&-277 
“closed,” 502 
Coraclian, 335 
Courvoisier, 351, 355 
Cramer, 521, 522 


Denver method of appendectomy, 21C 

D£lag^m5re, 522 

Depage, 278, 295, 296, 527 

Depage-l\Iayer, 525 

Doyen, 191, 358 

Du Bose, 605, 600 

Duret, 326, 327, 330, 335 

Edebohls, 215 

'‘elastic ligature," 189 

Ellsworth Eliot, 526 

Elsberg, 81 

Fenger, 275 

Ferguson, 5S3 

Finney, 190, 393 

Fiasterer, 414 

Fisher, 278 

Flerow, 515 

Foderl-Kaisfr, 525, 526 
Fontan, 279, 2S0 
Franke, 525 
FredeMYeber, 318 
Gilham, 028, 031 
Girard, 270 
Gobbel, 332, 333 
Goepel, 433, 434 
Gould suture, ICG 
Grant, 25 
Greifenhagen, 540 
Grosz, 624 

Haberer-Finney modification of Billroth 
I, 172, 409 
Hahn, 276, 289 
Hall, 352 
Ilalsted, 190 
Hartman, 270 
Heineke-Mikulicz, 314, 479 
Helferich, 270, 292, 293 
Henle, 398 
Hirsch, 279, 296 
Hoffmeister, 413 


Hoffmeistcr-Finsterer, 413 
Hogarth-Pringle, 497 
Holman (E.), 615 
holotopic, 115 
Hough, 502, 503 
Jaboulay, 276, 398 
Janeway, 278, 292, 291-290 
Jeaekel, 489 
Jenckel-Sullivan. 490 
Jiaou, 270 

Kader, 277, 280, 290, 291 
Kaiser-Foderl, 525, 526 
Keotley-McKenna, 690 
Keltr, 481 
Kelting, 278 

Kocher, 357, 397-399, 404, 425, 473, 
486, 501, SCO 
end-to-ade, 408 
Koiisnetzoff, 49S, 499 
Kouwcr, 535, 540 
Ifjdnig, OSS 
Krdnlein, 412, 431 
Kurtzahn<llaecker, 244, 245 
Lambert, 834, 335, 484, 485 
Lannelongue, 77-70, 614 
‘lap-joint, " 582 
Laidennois, 504 
Latzko, 601, 062. 

Lauenstein, 358 
Legueu, 521, 522 
Leopold, 033 
Lucy, 276, 292, 294, 295 
McArthur, L. L., 363 
Marwedel, 278, 288-290 
“Massive ligature,” 500 
Maunsei), 37, 3S 
Maydl, 166, 186, 187 
Mayo, 352, 367, 588, 600 
Mayo Robson, 1S7, 18S 
Mikulicz, 23G 

Mikulicz method of bowel resection, 
235-237 

Monks, 115, 120-123 
rule in locating appendix, 207 
Monod, 77, 014 

Montgomery’s modification of Simpson 
naethod, 630 
Moszkowicz, 193 
Moymhan, 323-325, 352, 307 
Neumann, 642 
no-loop, 121 
Nothnagel, 122 
O'Hara, 192 

of opening and closure of abdomen, 
83-93 
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Melhod — cont 

of tying as a seamstress, 29-31 

Parker-Kerr, 193-195, 190 

Parlavecchio, 190-193 

P6an, 525 

Pensky, 498, 499 

Perthes, 329. 330 

Petersen, 352 

Polya, 411, 418, 419 

Portes, GOO 

Postnikow, 189, 190 

Pribram, 467 

Propping, 478, 479 

purse-striDg, 59S 

Ramauge, 130 

Reiehel, 412, 413 

“relatively aseptic," 190, 350 

Richardson, 313 

Roismg, 328 

Rothe, 337 

Roux, 351 

Roux “Y," 106, 411 

Rydjgier, 635-538 

Sapiejko Ficcoli, 003, 607 

Basse, 414 

Schiasst, 386, 541 

Schmtzler, 278, 289, 331, 397 

S4dillot, 275 

Sean, 287 

Sernoll, 117 

"short or no loop method," 361 
Simpson-hlontgomery, C31 
skeletotopic, 115 
Socin, 382 

Soein-Moise, 381, 382, 384 
Sonnenburg, 360 
Soresi, 25, 278 
Souligoiix, 276 

Spivack’s, 124, 185, 187, 278-280, 290, 
301, 306, 307, 486-487, 565, 666 
Ssabanejev, 276, 292-295 
Stamm, 253, 277, 279, 280, 282-2SS, 290, 
307, 452 

Stubenrauch, 484 
Sulhvan, 489 
SJTltopiC, 115 
Tavel, 278, 296 
TufSer, 535, 538-540 
Ullman, 276, 277 
valvular, 279 
Vanverts, 77, 79, 614 
Veit-Froinnie, 663 
Vogel, 331, 332 
von Eiselsberg, 411 
Von Hacker, 275, 352, 357, 362, 363 
modification of Billroth II, 411 


Von Hacker — cont 
-Petersen-Ma>o, 36S 
Wangensteen suction, 179 
Weir, 322, 323 
■ftcrehus. 190, 523, 524 
■Whedock Elliot, 449 
White, of continuous vertical mattress- 
suture, 40 
Wiaiwater, 190 

Vn itzel, 253, 277, 279, 2S0, 2S7, 2S9, 290, 
359 

-Karewski, 185, 186 
Wolff Pribram, 4SS, 489 
Wolfler, 357, 3S2 
or Kammerer t} pe, 349 
Wolfler, 

secoutl method of, 359 
WolSer-Braun, 349-351, 359, 362 , 368, 
379, 3S0 

^loIfler-Lficke-Rockwitz, 350, 357, 366, 
367,381 

Wolfler-Socin, 122, 185, 368, 369, 379, 
383 

Methods 

Spivuck iiietliud of construction of 
artificial rectum and anus, 248-251 
rule in locating appendix, 20S-210 
tubo-valvular, 245-248 
torsion, 276 
Helfench. 276 
Souhgoitx, 276 
Ssabanejev, 27? 

Ulman, 275 

transTcrec overlapping, COO 
htajo method, GOO 

utilization of the m rectus as a sphinc* 
ter 

Girard, 276 
JMaury, 275 
Schoenborn, 275 
Troup, 275 
von Hacker, 275 
Michel clips, 7, 10. 97, 127 
Middle colic artery, 113 
Midliae incision, 53 
hllkuhcz-Kausch lucisiuii, 54, 55 
Llikulicz line, 407 
method, 236 
operation, 251, 311 

Modification of Heineke- Mikulicz opera- 
tion. 313, 314 
Moise technic, 383 
Monastyrski operation, 4S1 
Monks method, 115, 120-123 
rule, 207, 20S, 211 
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Monod method, 77, 70, 014 
technique, 80 

Montgomery’s modification of Simpson 
method, 630 
Morison pouch, 449, 4C3 
Moschowitz operation, 597 
Moschcowitz technic, C07 
Moynihan luetliod, 103, 323-325, 352, 367 
Mucoclasis operation, 405, 407-470 
Mucous layers, approximation of, 134 
Bell modification of Glover suture, 131 
button hole suture, 134 
continuous suture, 135 
glover's suture (furrier’s suture), 134 
interrupted suture, 135 
Mucous plexus, 114 ’ 

Murphy button. 7, 13G, 155-I5S, 165, 166, 
171-173, 340, 481 

for anastomosis of hollow viscera, 7 
Muscle, external, 7, 46, 4S, 50, 56 
internal oblique, 45, 46, 4S, 50, 66, 69, 70 
ktisBimus dorsi, 45, 66, 74 
left rectus, 55 
oblique, 50 

psoas major, 66, 69, 70 
rectus, 45, 47, 48, 50, 51, 70 
abdominis, description of, 50 
right rectus, 54, 55 
sacrospin&hs, 66 

transversus abdotninii, 47, 4S, 50, 62, 00, 
69, 74 

Muscles, anterior serratus, 45 
description of, 46-48 
external oblique, 45, 47, 70 
iliocostalis, 66 
internal oblique, 66 
longissimus dorsi, 66 
of anterior abdominal wall, 40 
of back, 66-68 
PiTamidalis, 45 

quadratus lumborum, 4S, 66, 69, 70 
rectus abdominis, 45, 50, 70 
round rurred needles need inr suturing, 
4 

semispinalis dorsi, 66 
transversus abdominis, 45, 47 
Muscular plexus, 114 
Muscularis mucosa, 110 

N 

Narath technic, 513 
Needle-holder, 10, 35 
Needles, 

AuxTay, 501 
curved, 10, 27, 35 
description of, 10 


Emmet, 501 
Reverdin, 501, 522 
straight, 10, 28, 35, 37 
Nerve supply of anterior abdominal wall. 
51 

intestines, 115 
posterior abdominal wall, 69 
stomach, 269 
suture material, 7 


sympathetic, 383 
x-agi, 383 

Neumann method of producing sterility, 
641, 642 
Nickelme, 8 

Nodes intermediate, 114 
“No-hand-touch technic,” 27 
Non-absorbable suture, 5, 7, 38, 39 
definition of, 7 
metallic, 7 

“Normal incisions of Kocher,” 43 

0 

Oblique intrarectus angular incision, 61 
Occluding ligatures, 32, 34, 35 
Ochsner clamp, 196, 197, 201, 200, 388 
O’Hara method, 102 
Olshausen technic, 633, 634 
Omentopexy, 513 
"One-finger granny knot," 13 
One-hand knot, 17, 10, 22 
tying technic, 23, 24 
Oophorectomy, definition of, 635 
indications for, 635 
technic of, 636 

Opening and closure of paramedian inci- 
sion, 97-100 

Operation, Annandale, 597 

Baldy-Webster. See TTetsler Baldy. 
Barrett, C31 

Bassini, 576-578, 5S2-5S5, 5S7, 594 

Bell-Beuttner, C50-653 

Beuttoer, 650 

Billroth, 397 

Billroth I, 410 

BiUroth II method, 411 

Bogoras, 483, 507, 514 

Cushing, 597 

Dortigue, 631 

Delbet, 506 

Dnimmond-Morison technic, 507, 50S 

extraperitoneal, G07 

Finney gastro-duodenostoiny, 313 
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Operation — eont 

for ascites, Schiassi modification of 
Talma operation, 512 
congenital pyloric stenosis, 316-321 
Fredet-Weber, 317 
Friednch, 230 

gynecological, use of nickcline in, 8 
Hiiasler, 471, 473 
Heineke, 311 

IIcinckc-Mikulicz, 311, 313 
modifications of, 313, 314 
Horsley, 313 

modification of Hemeke-MiLulicz, 314 
mtrapentoneal, 607 
Jaboulay , 397 
Kalb, 518 

Kocher, 471, 473, 474, 47C 486 
end to Bide, 40S 

aide-to-end gastro duodenoslomj , 403 
Kroulem, 412 
Langenbuch 471, 472 
McBurncy, 471, 475, 476 
Majo.311 

modification of Heineke-Mikulic 2 
nperatinn, 313 
Mikuhez, 235-237 
Monastyrski, 481 

Monson-Diumniood technic, 607 608 

Musuhuwitz, 597 

Mucoclasis, 487-470 

P6an, 397, 410 

F6an Billrotli, 425 

Polja,4Il,413 

Porro, 059, 660 

Posterior gastroenterostomj , 361 
Pnmbram, 465, 467-470 
Propping, 479 
Ramstedt, 318-320 

Richard modification of Heineke-Miku- 
licz, 314 
Ruggi, 597 
Ruotte, 516-517 
R>dygier, 397 
Scbiassi, 513 

Simpson-Montgomerj , 629-631 
Talma (first), technic, 507, 508 
(second) Narath tcchiuc, 513 
Schiaasi tecbnic, 509-513 
to dram ascitic fluid directb or in- 
directly, 515 
Villard, 397 
von Eiselsberg, 413 
Waugh Coffey, 3S7 
Webster-Baldy, 631-633 
Orchidopeicy, method 
Keetlej . 592 


Keetley-McKenna, 590, 591 
Orthopedic surgery, siher Mire, used in, 7 
Ovarj, innervation of, m pelvic sjm- 
patiiectomj , 605 

Ovanes, surgical anatomj of, 625 
Over^nd-over suture, 147 
Oviatt method, 29, 33 

P 

Padua, school of, 4 

Pageustecher celluloid linen thread, 8, 10, 
367 

linen thread, 240 
Pancreas, anatoinj of 553 550 
blood supplj of, 553 
lOjurj, operations for, 562 
lumbar inei'uon for drainage, 74 
for exposure, 74 
routes for exposure of, 554-55C 
anlenor and posterior gastric walls, 
555 

antenor route, 554 
gastro colic ligament 555 
mobilization of 2nd portion of duode- 
num, 55C 
posterior, 656 
retro-omental 556 
transverse luesoculon S5S 
ruptured, suture of 662 
su^ery of, 553-573 

surgical operations for acute pancreati- 
tis, 556 

chronic pancreatitis 557 
pancreatic c>sts 659 563 
tumors, 563-569 

stones in pancreatic duct 557-559 
Vt irsung s duct, 553 
Panuceatic 

cjsts, anatom) of, 559, 500 
degeneration of, 559 
echinococcus, 560 
extupation, technic, 561 
implantation into duodenum, technic, 
gall bladder, 561 
posterior wall of stomach, 561 
lacision and drainage, technic, 561 
lumbar incision for exposure, 74 
operations for, 559-5S1 
extirpation, 560 

incision and drainage of cj st-cavitj , 
560 

partial removal of implantation of 
remnants into stomach, duode- 
num, or gall bladder, 561 
proliferation, 559 
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Pancreatic — cont. 
cysts — conf. 

pseudo-cjsts, 559 

duct, operations for stones in, 557-559 
ffstuta, Sdt 
tumors, 
benjgn, 503 
malignant, 5G3 
operations for, 5G3-5G9 
Pancreatico-duodenal nrtcrj', variations in, 
447 

Pancreatitis, acute, operations for, 556 
clironjc, operations for, 557 
Paocreaio-cholecystostomy, 561 
Pancreato-duodcnostomy, 561 
Pancreato-gastrostomy, 561 
Pancreo-duodenectoiiiy, technic of, 564- 
569 

Kocher method, 664-567 
Spivack method, 5G5-5G9 
Pantaloon hernia, 5S7. Sea also Iltrnia. 
Paquelin cautery, 421, 426 
Paracardial glands, 260 
Paramedian incision, (right or left), 58 
closure of, 07 
opening of, 07 

Parker-Kerr end»to*end ana8tomo«is, 193- 
105 

end'tO'Eidc anastomosi?, 195 
method, 103-196 
side-to-side anastomosis, 105 
Pariavecchio method, 19I>-193 
Partial gastrectomy, 400, 407 
Billroth 11 method (retrocoUca oralis), 
419 

Hoflmeister method, 413 
Polya method, 419 
Roux method, 4U 



Payr clamp, 197, 201, 426, 427 
enterotribe clamp, 426-424 
P4an incision, 72 
method of hepatopexy, 525 
operation, 397, 410 
P4an-Billroth operation, 425 
Penrose soft-rubber plates, 350 
Peptic gastro-jejunal ulcer, 193 
Pengastriti's, 3fS, 349 
Peristalsis, reverse, 366 
Ilalsted, 3GG 
Mall, 366 
Peritoneum, 51 
Petersen method, 352 


Petit triangle, 518, 519 
Pelvic pain. See SyTiipalliecfomy, Pelcic. 
Pelvic sympathectomy, 664-668 
Pelvis, contraction of, 054 
Peritoneum, 49 
description of, 49 

round curved needles used for suturing, 
10 

Perthes method, 329, 330 
Peterson method, 35S 
Pfannenstiel incision, 57 
Pliysiologica-anatomical considerations, 43 
Placenta praevia, 655 
Plain catgut, 5, 9 
Plates, bone, 349 
Barnez turnip, 350 
catgut, 350 
Dawborn plates, 350 
Penrose soft rubber, 350 
Plexus, lumbar, 70 
mucous, 114 
muscular, 114 
of meisstier, 262 
submucous, 114 
subserous, 114 

Pneumonia, postoperative, 63 
PochUammer incision, C5 
Polya method, 413 
operation, 411 
Porro operation, 659, CCO 
technic, C54, 655 

Portal vein, anastomosis between inferior 
vena cava, 513 

obstructed, operations to diminish flow 
of blood, 607 

Portes method of cesarean section, 660 
Position of intestines in abdominal cavity, 
115 

Postempski incision, G13 
modification of Bassini operation, 5S3 
Postenor antecohe gastroenterostomy 
(Hall method), 352 
gastroenterostomy, 351, 352, 373-378 
Courvoisier method, 355 
SchiassL method, 386 
Socin-Moisc method, 381, 3S2, 3S4 
technic, 366 

von Hacker-Petersen-Mayo method, 
368 

WClfler-Socin method, 368, 369 
gastro-jejunostomy, 352 
iieo-CGcal, 112 

retrocolio gastroenterostomy (Cour- 
voisier method), 351 
(von Hacker method), 352 
stomach wall, excision of, 342 
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PostEikow ideal a=eptic method, 391 
method, 189, 190 

Post-operative gastro-jejuual ulcer, 362 
central hernia, 52 
Potain aspirator, 503 
Potassium dichromate, 6 
Poupart’sligament, 46, 47, 69-70, 517, 574, 
576, 578-5S0, 5S4-5,S7, 593, 596. 597, 
600 

Presacral nerve, techmc of resection of, 
667 

Prevention of wound healing due to in 
soluble material, 9 
Pribram operation, 465, 467-470 
Pribram’s cholec}stO'Choledocliostomj,482 
Primary loops, 120 

Progressne intussusception of stomach 
into jejunum through <itoma, 363 
“Prophj lactic gastroenterostomy, ” 365 
Propping method of indirect anaalomosia 
of biliary tract, 478 
Ps) chological considerations, 43, 103 
Purse string suture, 133 
Pylorectomy, 181, 348, 466. 407 
experimental, 409, 410 
historical data, 410 

plusgastro duodenostom^ Fean’s opera 
tion, 410 
technic, 307 
Dillroth I method, 410 
Billroth operation, 397 
P^an operation, 397 
Rydygier operation, 397 
Fjloric stenosis, 347 
benign, treatment of, 348 
gastroenterostomy, 34S 
pylorectomy, 348 
pyloroplasty, 348 

congenital, operations for, 316-321 
mshgnsni, trestnient of, 34S 
gaetroenterostomy , 34S 
gastro-jejunostomy, 348 
pylorectomy, 348 
Pylorodiosis, 318 
Pyloroplasty, 311-315, 347, 348 
definition of, 311 
historical data, 311 
indications for, 311 
technic of, Sll-314 
and Finney method, 398 

Ileineke-Mikulicz operation 311, 
312, 318, 479 

Horsley modification of ITeioele- 
Mikuhez operation, 313, 314 
C H May o modification of Hem- 
ekc-AIiLuhcz operation, 313 


Richardson modification of Hemeke- 
Mikulicz operation, 313, 314 
Pylorus, 201, 262 
antrum, 202 
pyloric canal, 262 


R 

Radical cesarean section, 659 
Karnaugh aluminum ring, 350 
method, 136 
Rami intestmi tenui, 110 
Ramsay technic, 522 
Ruiustedt operation, 318-320 
Rankin clamp, 193, 190, 197 
Rat-tendon, 5 

Reconstruction of biliary tract, 476-481 
Recto sigmoid junction, carcinoma of, 
226 

Rectum, artificial, Spivack method of, 
cuiislructiOD of, 248-251 
carcinoma of, 227 

Rectus abdominis mu'cle, description of, 
50,51 

figure-of 8 suture for, 38 
Reef knot, 10, 37 

Regurgitant vomiting frequency, S60 
obviate occurrence of, 861 
prevention of, Brtun’s iiiethud 3S2 
Doyen method, 35S 
Peterson method, 360 
Reichel method, 412, 413 
Relationship betvreen length of bowel and 
height of body, 119 
“Relatively aseptic method ” 190, 350 
Resection of large bowel, 224 237 
blood vessel distribution, 224 
lymphatic drainage, 224 
mechanical considerations, 224-227 
pathology present, 224 
liver, historical data, 49S-499 
“sleeve,” of stomach, 34S 
Rest method, 181 

Retroduodenal choledocliotomj (Haaslcr 
operation), 473 

Retrograde appendectomy , technic of, 216 
intussusception of stimll bowel, 363, 364 
Retropyloric glands, 257 
Keverdm needle, 522 
Reverse peristalisis, 
listed, 366 
Jfall, 366 

Reversed U-shnpe suture, 131 
Richardson method of pyloroplasty, 313 
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Riciiardson — coni. 

modification of Heincke-Mikulic* opera* 
tion, 314 

Riedel incision, 59 
Right colic artery, 113 
gastric artery, 265 
gastro-epiploic artery, 265 
lower pararectus incision, CO 
midrectus incision, 59, 83 
transverse rectus incision, 60 
upper "gridiron" incision, 57 
pararectus incision, 60 
Rockey incision, 50 

Roeder technic of cholecj'stogastrostomy, 
485 

Rostowzew "aseptic intestinal eulure,” 
193 

Rothe method, 337 
Round curved needles, 10 
ligament, surgical anatomy of, 62C 
subperitoneal transplantation of, 029 
Routte operation, technic of, 515, 516 
Roux method, 351 
“Y method,” 351, 411 
RoTsing method, 323 
Ruotte operation, 516-517 

S 

Sailor’s knot, 10 

Salpingectomy, definition of, 634 
indications for, 634 
technic of, C34 

Salpingo-oophrectomy, 637, 638 
technic of, 637 
Santorini duct, 553, 563 
Saphenous vein, implantation into peri- 
toneal cavity (Ruotte operation), 515 
Sapicjko-Piccoli method, umbilical hernia, 
603, 604, 605, 607 
Sasse method, 413, 414 
Scarjia’s fascia, 44, 45 
layeCj 574 
Schiassi incision, 62 
method, 383-386, 541 
modification of Talma operation, 509- 
513 

Schnitzler method, 278, 289, 331, 397 
School of Padua, 4 
Seamstress knot, 33 
Second method of WOlfler, 359 
S4dillot method, 275, 279 
Selection of suture material, 9 
Semilunar fold of Douglas, 48 
Senn bone*pIate, 130 
decalcified bone-plates, 349 


Sena’s method, 287 
Semoff method, 117 
Seromuscular incision, 189 
layer, suture, alternate method, 152 


Serous layers, approximation of 12S-I34 
Albert suture, 128 
Appolito suture, 130 
Connell suture, 133 
Cushing right-angle suture, 131 
Dupuytren suture, 128 
G<ilv suture (interrupted), 128 
(continuous), 129 

Gould reverse mattress suture, 131 
Ilalsled mattress suture, 131 
Jobert suture, 134 
Lembcrt sero-scrosa suture, J2S 
Maunsell mesenteric suture, 132 
Purse-string suture, 132 
Wysler-Lambert (Czerny) suture, 128 
Wyslcr suture, 128 
Sheep, intestinal wall of, 5 
Sheldon incision, 73 
“Short or no loop method," 301 
Sigmoid, carcinoma of lower portion, 220 
of upper portion, 220 
Sigmoid fiexure, carcinoma of, 227 
removal of, 233-235 
Sigmoidostoiny, 237 
Silk thread, 8 

Silkworm gut, preparation of, S 
Simon incision, 72 
Simple interrupted suture, 34 
Simpson-Montgomerj’’ method, 631 
operation for retrodisplaceinent of uter- 
us, C29-C31 
technic of, 630 

Skeletotopie considerations of gall-bladder 
and biliary passages, 438 
markings, IIT 
method, 115 

Skio-auturing material, dermal, 10 
horsehair, 10 
Michel clips, 10 

"Sleeve" resection of stomach, 348 
Sliding hernia. See 7/ernto. 

Slip knot, 11, 13 
Sloan incision, 65 
Small bowel, blood supply, 110 
hepatic artery, 263, 264 
inferior pancreatico-duodenal artery, 
110 

ileo-colic artery, 110 
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pnmary loops, 110, 111 
rami intcstmi tenui, 110 
secondarj loops, 110, 111 
superior mesenteric artery, 110 
pancreatico duodenal arterj , 110 
tertiary loops, 111 
Sccin-Molse method, 381, 382, 384 
Soluble sutures, 7 
Sonnenburg incision, 56 
method, 360 

Soresi method, 25, 278, 014 
Souligou'c method, 276 
Sphincterectomy, 406, 407 
Sphmeter of Oddi, 557 
SpivacL clamp, 463, 497 
method, 279, 280, 296, 304, 306, 307, 
485, 5C5, 566, 

of formation of artihcial anus, 247-250 
tubo-valvularjejunostomy, 185, 187 
non-cruating arterial forceps, 4^, 478 
rule, 124 

m locating appendix, 208-210 
technic, 505, 56S 

of cholecystognstrostomj, 485-488 
tubo-TalvuIai coloatomj , 245-248 
method of construction of artificial 
rectum and anus, 248-251 
tube valvular gastrostomy, 208-302, 
303-307 

tubovalvular method, 278 
Spleen, abscess, 543 

treatment, spleseetcmy, 543 
enlarged malaiial, treatment, splenee- 
tam> , 544 

fixation to anterior abdominal wall, 512 

infarct of, 544 

in liver surgerj, 545 

isolated primary tuberculous, 644 

routes for exposure, 533 

rupture, 543 

treatment, splenectomy, 543 
surgery, 533, 552 
suture of, 533 
wandering, 543 

treatment, splenectomy, 643 
Splenectomj, 513, 543 
definition, 543 
historical data, 543 
indications, 543-545 
abscess of spleen, 543 
anemia splenica infantum (Jaksch- 
Hajem anemia), 544 
cirrhosis of liver with ascites, 645 
essential thrombopenia, 544 
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Oaiichfir disease (large-cell splenomeg- 
aly), 544 

hemolytic jaundice, 544 
infarct of spleen, 544 
isolated pnmarj tuberculosis of spleen, 
544 

kala azar (Leishman disease), 544 
leukemia, 544 
malarial spleens, 544 
malignant tumors, 544 
noQ-parasitic ej sts, 543 
parasitic c^sts (echinococcus), 541 
rupture of spleen, 543 
splemc anemia (including Baiiti dis- 
ease), 544 

splenomcgal} of unknown origin, 544 
thrombosis of splemc vein, 544 
wandering spleen, 543 
techoic, 645-548 

Splenic anemia, splenectomy in, 544 
artery, 263, 265, 266 
bistorical data, 542 
ligation of 542 
complications, 542 
therapeutic value, 542 
fiexure, carcinoma of, 226, 227 
resection of, 232 
pedicle, ligation of, 542, 547 
vein, thrombosis, Bplenectomy in, 544 
SpIeDoinegal> , large-cell splenectomy in, 
544 

unknown origin, splcncctoni} m, 544 
Spienocleisis, definition 541 
mdicatiuiis, 542 
Schiasst method, 541 
technic, 542 
Splenopexy, 513, 534 
Bardenheuer method, 539, 540 
definition, 534 

for ascites due to arrhosis of liver (Tuf- 
fier method), 535 
Greifenhagen method, 540 
indications, 535 

(a) movable spleen 

(b) ascites due to cirrhosis of liver 
methods, Kouwer, 535, 536, 540 

Rjdjgier, 535-538 
Tuffier, 535, 53S-540 
Splenorrhaph} , indications, 533 
technic, 534 

Splenotomy , definition, 533 
indications, 533 

(a) abscess 

(b) cj’sts 
technic, 533 

Spnnge, laparotoinj, removal of, 96 
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Spreugel incision, 54, 454 
Spur-formation, 356 
Square knot, 10, 11, 12, 13, IG 
technic of tjing, 14 
tjing technic with one hand, 17, 20 
tjdng with a thread on one end of wMcli 
is attached an artery-forceps, 23 
Ssabanejev method, 277, 292, 293, 291, 
295 

Stainless steel wire, 7 
Stamm method, 253, 277, 279-290, 307, 
452 

suture, 277 
Stenosis, pyloric, 347 
Sterility 

correction of, 639-611 
occlusion of fimbriated end of tube, 
640 

occlusion of isthmus of tube, 641 
Neumann method of producing, Cll 
technic of, 641 
Stitch, button hole, 37 
Egure-of-cight, 91 
Stoma, length of, 366 
site of, 365 
Stomach, 

anatomy of, 261-209 
blood-supply, 263-265 
shape of, 261 
size of, 261 

and bowel, methods of suturing, 127-137 
antrum of, 365 
arteries of, 263-265 
body of, 261, 365 
cancer, surgical treatment of, 419 
fixation of, to anterior abdominal wall 
by the round ligament of the liver, 7 
functional disturbances of, 348, 349 
gastro-duodenal, 267 
glands, anterior left gastric, 26S 
fundus, 262 
lower coronary, 26S 
paracardial, 266 
posterior left gastric, 278 
pyloric, 262 
retropyloric, 268 
right Bupra-pancreatic, 26S 
subpyloric, 267 
Buprapyloric, 208 
upper coronary, 278 
hour glass, 348 
laj'ers of suturing, 367 
length of incision of, 306 
lymphatic drainage, 261, 265 


lymphatics of, 263-2C5 
nerve supply of, 261, 2C9 
position of, 261 
right gastric artery, 265 
gastro-epiploic artery, 265 
shape, 261 
size, 261 

sleeve resection, 34S 
structure of, 261, 262 
Straight needle, 28, 35, 37 
Structure of the wall of the bowel, 109 
Stubcnraucli method of choleeysto-gas- 
trostomy, 484 

Subdiaphragmatic abscess, 75 
Submucous plexus, 114 
Sub-occluding ligatures, 32, 33, 36 
Subperitoneal transplantation of round 
ligament, 639 

Subpyloric gastro-duodenostomy, Villard 
method, 397 
Subpyloric glands, 267 
Subserous appendectomy, 216-219, 220 
Subserous cholecystectomy, 465, 460 
plexus, 114 

Sudeck, critical point of, 113 
SullaTin’s method, 489 
Superficial fascia, 44 
description of, 44 
Superficial suture, 41 
Superior hemorrhoidal artery, 113 
mesenteric artery, 112 
anatomy, 112 
anterior ileo-cecal, 112 
appendicular, 112 
colic, 112 
ileal, 112 
rieo-ci^ie, 112 
posterior ileo-cecal, 112 


Supravaginal hysterectomy, 043-64/ 

Surface anatomy markings, 115 

Surgeon’s knot, 10 

Surgery, abdominal, general considera- 
tions, 3, 4 
Hindu, 4 
knots used in, 10 
of liver, 497-532 
pancreas, 553-573 

Surgical anatomy of uterus and adnexa, 
624-027 

Surreal knot, 10, 11, 1C 
technic of tjnng, 16 
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Surgical procedures, biliary tract See 
Dihary Trad, surgical ■procedtins 
Sutura traiisgressiva, 17, 39 
Suture, Albert, 128 
alternate method, 152 
"ant ” 127 
Appolito, 130, 131 
"baseball,’’ 135 
Bell, 133 

modification of glover suture, 134 
button-hole, 34, 37, 38, 41, 131 
advantage of, 34 
circular ligation, 35 
Connell, 133, 147, 153, 164 
contmuous, 39, 127, 135 
buttonhole, 97 
figure-of-eight, 39 
over-and-over, 36 
advantage of, 36 
disadvantage of, 36 
seromuscular seromuscular, 154 
vertical iEattre«s, 41 
Wjsler, 154 
Cushmg, 132, 155, 374 
right angle, 131, 154 
continuous, 164, 165 
seromuscular, 151 
Czerny, 128 
deep continuous, 41 
doubic'lock buttoD'hole, 33 
continuous button hole, 39 
■niipiiytrcn, 128, IS5, 374 
Emmert, 131 
Fontan, 277 
furrier’s, see glover 
G6b, 130, 131 
interrupted, 128 
continuous, 129, 134 
Glover (furrier stitch), 4, 36, 37, 97, 127, 
133, 134 

advantage of, 36 
disadvantage of, 36 
Gould, 131, leo 
reverse mattress, 130, 131 
guj,284, 401 
Hadra, .356 

Halsted mattress, 130, 131 
Ileistor, 97 

horizontal mattress, 39, 40 
interrupted, 127, 128, 135 
Jobert, 133, 134 
Lembert, 128, 134, 277, 35S 
liver, Hough method 502 
Maunsell me«entenc suture, 132 
muco'a to mucosa, 367 


muscuians to muscularis, 367 
nonabsorbable, 39 
over and over continuous, 98 
method, 147, 173, 367 
plain interrupted, 97 
purse string method, 132, 173, 357 
reversed U shape, 131 
Rostowzew aseptic intestinal, 193 
seromuseular, 189, 191, 353, 367, .382 
Cushing tj pe, 142 
seromuscular, 151 
(Wjsler’s), 154, 155 
serosa to serosa, 3G7 
serCHserous, 375 
simple interrupted, 34 
vertical mattress, 100 
White method, 40 
Wjsler. 128, 155 
cnntimiflus, 165 
Lembert, 128 

Suture material, absorbable, 5 9 39 
absorbable (animal origin) 
aorta of ox, 5 
catgut, 5 

intestinal wall of sheep, 5 
tendon of different animals (kangaroo, 
rat), 5 
allojs, 7 
animal smews, 4 
advantages of insoluble material 
easily sterilized, 9 
knots less bulk}’, 9 
more pliable, 0 
teusile strength greater 9 
advantages of soluble material 9 
bronze wire, 7 
camofil, 6 
catgut. 9, 520 
chromic, 9, 91 
plain, 9, 91 
eilvertzed, 6 
“tea daj,’’ 6 
uses of, 10 

auturing abdominal wall, 10 
suturing the mucosa, 10 
tj’ing largest blood v csscls, 10 
cotton thread, 4, S 
dermal, 9 
fishgut, 91 

for suturing wounds, 5 
'•forty-daj catgut,’’ 6 
gold wire, 7 
harp strings, 4 
horsehair, 8 
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Suture-material — cont. 
in gastro-enterostomj'-, 367 
insoluble, 53 
kal-dermic, 9 
nerves, 7 

absorption time, 7 
nickeline, 8 
non-absorbablc, 5, 9 
metallic, 7 
alloys, 7 
gold wire, 7 
nickeline, 8 
silver ivire, 7 
stainless steel wire, 7 
uses of, 

suturing muscular layers of the 
gastro-intestinal tract, 10 
the serosa, 10 

organic of animal nature, S 
Pa^enstecher celluloid thread, 8 
plaited horae-hair, 4 
selection of, 9 
silk, 91 

thread, 4, 8, 520 
Bllkwonrigut, 91 
silvcr-wiro, 7, 91, 520 
stainless steel mre, 7 
steel wire, 91 

strips of adhesive plaster, 5 
leather, 4 
linen, 4 
soluble, 53 
stainless steel wire, 7 
“twenty-day,” 0 
uses of, 4 
incised tissues, 4 
ligation of blood vessels, 4 
waxed linen thread, 4 
Suture method, lateral intestinal anas- 
tomosis. 140 

Suture tension, use of silkworm gut in, 8 
Sutures, 4 
absorbable, 5 
catgut, 5 
chromic, 6 
iodine, 6 
iodochromic, 6 
plain, 5 
definition of, 4 
figure-of-eight, 38, 52 
for skin and fascia only, 38, 39 

fascia and anterior sheath of rectus 
muscle, 38 
interrupted, 39 

for skin and superficial fascia only, 
39 


transfixion, 30, 35 
gold wire, 7 
historical data, 4 
interrupted, disadvantages of, 35 
use of, S 
linen, 8 
living, 7, 595 
mattress, 40, 401 
metaliic, 7 
history of, 7 
non-absorbable, 5, 7, 3S 
definition of, 7 

organic of vegetable nature, 8 
removal of, 103 
sero-muscular continuous, 401 
silver wire, 7 
uses in, 7 

simple interrupted, advantage of, 34 

soluble, 7 

stainless steel wire, 7 
strips of aponeurosis, 7 
subdcnnal, 93 
superficial, 41 
tension, 7 

twisted intestines of sheep, 4 
vertical mattress, 39, 40 
description of, 40 

Suturing, 01 
technic. 10, 01, 92 

Suturing of stomach and bonvl, methods 
of, 127-137 
historical, 127 
types of, 12S-1S6 

approximation of mucous layers, 134 
approximation of serous layers, 12S- 
134 

raeclianical devices in gastric or in- 
testinal surgery, 135 
uterine wall in cesarean section, C54 
liver, methods, Kousnetzoff-Pensky, 
49S, 499, 500 

Sympathectomy, pelvic, 6G4-66S 
complete, technic of, 668 
indications for, 665 
innervation of ovary, 665 
of uterus, 664 
operations for, types, 666 
resection of presacral nerve, technic of, 
667 

Symphysis pubis, 262 

Syntopic considerations, 117 
of gall-bladder and biliary passages, 
43S 

Syntopic method, 115 
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Talma operation, 507—513 
Tftvel method, 278 
Technic, Beck, G59 
Bogoras, 514 
Clairmont, 82, S3 
Downes, 583 
Faure, 650 

Gould modification of Finnej’s gastro- 
p\loro dnndenostomy, 404 
"hammock,’’ 337 

Hcineke-JIikulics operation, 311, 312, 
318 

implantation of gupeiior mesenteric vein 
into inferior vena cava, 514 
Jaboulaj, 35)7 
Kalb, 519 
Kelly, 633, 634 
hamhret, 334, 33S 

Lannelongue, $0 
Leopold, 632 
Moschcowits, 607 
Narath, 513 

of pyloroplasty, 311-314 
modifications of, 313, 314 
Olshausen, 633 
Porro’a, 654, 655 
Ramsay, 522 
Roeder, 485 
Sehiassi, 509-513 
Schaitaler, 307 
Socm, SS2, 8S8 
Spivack, 485 
Valla, 342 
Villatd, 397 
Werelius, 624 
Witzel, 1S5 

Technics of opening abdomen, 83-88 
Tela sabmucoaa, IIQ 
Ten-da> catgut suture, 6 
Tendon, kangaroo, 3, 6, 595 
Tension sutures, 7, 8 

Terminal group of mesenteric Ijmph 
nodes, 115 

ileum, localization of, 122 
Tertiary loops, 111 

Testis, undescended, Bevan method, 592 
Thermocautery, 367 
Thread, cotton, 8 
linen, 8 

Pftgenstecher celluloid, 8 
silk, 8 

Thrombopenia, essential, splenectomy in, 
644 

Tissue forceps, 25 
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Tissues, instruments used for dmding, 367 
Torsion methods, 276, 296 
Transdiaphtagmatic celiotomy, 75, 76, 78, 

81 

Transfixed ligatures, 29, 31, 32 
Transfixion suture, figure-of eight, 30 
of Doyen, 35 

Transduodenal choledoohostomy (Kocher 
operation), 473-470 

Traospentoneal cesarean section, 655, 663 
Trans\ersalis fascia, 51 
round curved needles used for suturing, 
10 

Transverse abdominal incisions, 99 
colon, careinoma of, 225 
incisions, 54-5S 

incision for cesarean section, 5S 
lumbar incision for appendectomy, 71 
Transversus abdominis muscle, 48 
Tratz ligament, 107, 122 
Trendelenburg position, 627 
Tuberculosis of cecum, resection for, 227- 
229 

Tubuvalvular gastrostomy , Spivack’e, 
298-307 
method, 279 

TuScr method, 535, 538-540 
Tumors, malignant, splenectomy for, 544 
Tunica myevsa, 110 
muscularis, 109, 110 
serosa, 109 
submucosa, 110 
Twenty ‘day catgut, 6 

U 

Ulcer, duodenal, 345, 347, 348 
‘‘extragastrectomized,” 343 
gastric, excision of, 340, 343-345 
SW.lTO-i%jMwa\ 3B& 

on anterior stomach wall, excision of, 
340, 341 

lesser curvature, 342 
removal of by Valla’s technic, 342 
postenor wall, excision of, 341, 342, 
344 

peptic gastro-jejunal, 193 
perforated, repair of, 345 
past-opexative, gastro-jejunal, 362 
Umbilical hernia See Hernia 
Umbilical herniotomy See Ilerniolotny 
Umbdicns, 51 

Undescended testis, Bevan method, 592 
Unrehable knot, 13 
XJlIma&n method, 277 
*‘0"'shope flap, 295 



710 


THE SURGICAL TECHNIC OF ABDOMINAL OPERATIONS 


Uterine tube, surgical anatomy of, 624 
Uterus, innervation of, in pelvic sym- 
pathectomy, 064 
surgical anatomy of, 624-627 

operations for retrodisplaccment of, 
627-634 

Barrett method, 631 
Gilliam operation, 627-629 
Kelly technic, 634 
Leopold technic, 633 
Olshausen technic, 634 
Simpson-Montgomery method, 629- 
631 

AVebster-Baldy operation, 631-633 
tumor of, 654 


V 

Valla'a technic, 342 

Vanverts method, 614 ” 

modiheatioD of Lannelongue method, 

77 

Vusn brevia, 265 
"Vasa recta," 110, 120 
Vascular loops, 111 

Vein, portal/ anastomosis between inferior 
vena cava and, 613 
obstructed, operations to diminish 
flow of blood, 507 

saphenous, implantation into peritoneal 
cartty, 615 

superior mesenteric, implantation into 
inferior vena cava, 514 
Veit-Fromme method of extraperitoneal 
cesarean section, 663 
Ventral hernia. See Hernia. 

Vertical mattress suture, 39, 40 
"Vicious circle,” 355-357 
Villard operation, 397 
Vogel method, 331, 332 
Vomiting regurgitant, 357 
von Eiselsberg’s method, 411 
operation, 413 

von Hacker method, 276, 352, 355, 357 
modification of Billroth 11 method, 411 


von Ilncker-Petersen-Mayo method, 368 
W . 

Wandering liver, 520 
Wangeostein suction method, 179 
Wangh-Coffey operation, 337 
Waugh colopexy, 337 
Webster-Baldy operation for retrodis- 
placetnent of uterus, C31-633 
Weir extension incision, 56 
method, 322, 323 

modification of Bircher method, 322 
'Wereliiu method, 190, 523, 524 
^Tieelock Elliot method of cholecystos- 
tomy, 449 

Wute method of continuous vertical mat- 
tress suture,' 40 
Winiwarter method, IDO 
Winkelmann incision, 57, 64, 05 
Winslow, foramen of, 497 
Wire sutures, 7 

Wirsung's duct, 553, 55C, 503, 560, 56D 
Wirsungian duct, anatomy of, 430 
Witzel channel, 4S6, 491 
WiUel'Karewski method of jejunostomy, 
185, >86 

WItzel method, 253, 277, 279, 280, 287- 
290, 359 

(Gernez modification), 287 

technic. 185 

Wolff-Pribram cholecysto-chofedochos- 
lomy, 485, 4SS, 489 
Wolflcr gastroplastic operation, 349 
Wdlfler-LUcke-Rockwits method, 350, 357, 
306, 367, 381 

Wfilfler method, 350, 351, 382 
WolDer-Braun method, 349-351, 362, 368, 
379, 3S0 

Wotfler-Socin method, 122, 185, 368, 369, 
379, 383 

Wound contamination due to absorbable 
suture material, 10 ' . 

healing, prevention of, due to insoluble 
material, 9 

W^'sler suture, 128, 154, 155, 165 
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